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PROBLEM TO BE SOLVED: To provide a semiconductor integrated circuit capable of rightly comparing phases at 
all the time without depending on the frequencies of clock signals by switching a delay step to be selected by a 
switch circuit, applying ratio infomnation to an auxiliary circuit and performing control for matching the phases of 
reference clock and internal clock signal. 

SOLUTION: Corresponding to the ratio information supplied from a control circuit 25, an interpolation circuit 24 
generates the internal clock signal of a phase having a transition edge between the transition edge of the first clock 
signal and the transition edge of the second clock signal. A phase comparator circuit 26 compares the phases of the 
reference clock signal and the Internal clock signal. On the basis of the compared result of the phase comparator 
circuit 26, a control circuit 25 precisely controls the phase of the Intemal clock signal by applying the ratio 
Information to the interpolation circuit 24 so as to match the phases of the Intemal clock signal and the reference 
clock signal. Control due to the control circuit 25 is continued until the phases are matched. 
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1 

^' n y ^-ft-ti^S-^ifem 2 ^' P s/ i'ft-f-i: UrStR-rS . 

mum 1 ^ n y ^rfe-g-roa^m i^tmum ipuyif 

. -:.;;.'!■. 

onsets i:*H:g?-t-5te«fcfct4lHl!Si,-, .. :. 

CT^fB^^^ 5/^IHliiS«rftiJ®U, ffJIBf^SUi!^ p s'^^^&# 
[ W3^ii 3 1 ft 3)tii 2 B^i20^.«{*:m8[IfiI^6&{c:fc^^ 

mieiiPfllilSSri, finfB2it;<7!>>'^<Dti;!lD«P«c; S5IBrt 
«ii^P#«c:. ft1JlEJ^«5^n5':J^ft#Offiffl4rmt5»2^^D 

PfleiTtciJi^oTt^Jc:, ^f5itg^,^*lc^>i::rStJE2xi>t7 
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lO 0 0 1 ] 

^ D 3/ iJr ft -g. 4.^95 o S/^ I^JMS-frSDLL (Del 

ay.Locked Loop) OSSSr^a U7t**»*aIHI!iS^CH•r 
S• 

I0002] : 

SDRAM (Synchronous DRAM) , DDR-SDRAM (Double D 
ata Rate-Synchronous DRAM) bixT^r^So 

fJ:^^ S&f^iSK»;6^100MHz^iSx.-5SDRAM, DDR-S 

DRAM}6?W«$ttT*5K) . ±I5;^:^zL-|i, »m-e#/j^< 

[0 0 0 3] bfJ:^^=^ — ^\^m-r^fz.i^. DLL 

®5S^Sr?gaL/c^««:^a[5i^}&^§g%^nri>So dll 

SSr-#>»9 . 1#&3^1 0-11218 2-§-ii:^{C: 

f>>\,^yr -r >'>^5S3SiEi!?s^ $r^x.rcDLLiHissi^ii^ 
Tv^So ::coaoDLLi5]ss"rii. mmm<omm^m 

[0 0 0 4 1 06 3{i. :^mmA\z.x^mm^^itDLL 
\Bl^^^smvtL^^mw^f!l\3l^<D-ffi^^\^x^^^^, 

06 3{C:^Ui/i:lHlSSW:, *yif^^-CW/iri\ 

^f^WiJ^ o 5/ ij^ft-g-icLK^ i^xmti'r^T^ti^^yyr 1 

f^ffli^ o 5/^ft-§-ICLK>!)^b0f^B#Pfl5gSL7trtSi5^ 

n 3/^ft#ICLK2lC(^^Lrffi;^'r-i5'fS'§-DOUT^ LT 
ffllL, rtSB^' o -x^ft-g-lCLK2(^>tiffl«:^o s/^ff-§-CLK 



(3) 

3 , 

[0 0 0 6 1 :7r ^>'^S3i52iH]s8 7j:i, mmms(om-,: 

•rSo ^^T-f v-5J^iijffi[n)K7(D5i5£^Ffl(?5S:^fitli,, i 
[ 0 0 0 7 ] te+S*J®§(5 4 (i, :»^^«8,; 9.^v fcb:^<-<,.^(7 

SSl 6 ^r, gi:^<^ttilHlSSl 7 ^, DLLMiSigsSl 8 : 
1)S:tri>-5o i: . > ^ . - t i . • 

[0 0 0 8 ] 5>i?)^8 li, f^Sn^J^ n -/i5^ft-^ICLK(7)J^S? 

^•Jx.tf4 5>«75 1{C^nTl^5o ^ C2 5/i5^ft-§-ICLK. ICLK 

to 0 0 9 ] y^-mt}^<iyyr i.od>bfcb;^$n7tft^.i 

ft-^DiCLKi: \.x^ym^\tn^\,2isxuy r^>&. . 40 

^S2t 1.x y r -( >Mmmm^n i.5*5j:,triS:«:4^tma] 
»l 7{cfcb;^?Lr'i^So fa^. *;^lft9S(t-§'j2li, i^iS ... 

[0010] fk^ifkm^m 7ti.. yr-OTOSJSlHl .^5^. 
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K:7 <7>5iM|&(0{£ffl|S:»-Cfc-5a?aff-^Jl*5J:U!S:*:|ft i 

^•n, ^'^^ :7n— ft-§-OF, XXfTl^V y u —m'^' 
UFS:tii;^?-rs«tg«:^bri<>-5o DLL^J^PSSS l 8 li. ^ 
^y'^fc+iitKail 2.5i^bttffl-»:ft#SJTR«:S<t, 
^^ffiSSSl 7;6>fc:t->'<-:7o— ft-g-OF, TlyVyu--'^ 
ft-^UF$rStt. aS«m-§-Sl, S2, tf ;t;Dm-§-UP. JS^ft* ' 
D0WN«^W>7U•rl^6. DLL««9[Hl38l 8 li. ffiffl— Sfcft' 1 

-§-S2Srl^S<4{l: U - lfltffl-ifi:fS#jSTRo®tt<LB#r:ij il i.i 
tRft-i-Sl«r#^St4^b;L, al«{t#S2$:ffi<4{fc-t-5«t^* i 

*bri^-5o *ysi,.DLLM«5ilHissi 8fi, yr^ >&^ 

htmSsl 4 co»f^0# (easier. :t--''<-7ci— fff-g-OF«r-^^ 
^^•titt^iz. yy^iL^itnsi 2{ziyy hr-y':rm^:r^ 

UP«rtt5;^ L,, T ^^17 n-ft-i-UF^Slt/^ ^ ^ 7 :7 v) 

^-^LTi^So : . o ) 

1 0 0 1 1 ] y ym^]tn^ 1 2 311Rft#si<7?®f±.: 

^fc^Stj-.- F^^rJ^n 2/^ft-^/CLKl^:f^§i?:^^ D y ^ \ 

3ictii;t?f si5jK-e*>Se 7 7fi:«it»«i 2ii: rtffl i 

i7 u.y {^-^rblCL^t^^^ n i!^ ft-§-/CLKl ^ (Dtetid^ >• 

- 1^ L ^ # lc>fi^- gcft #s JTR ^ fi^ ttfk-r -5 « V : 
->y y :/ft-^up^S«j-rc ^ ^ \z.yyui^^mM^ 6 - 1 

[0012] 7 p^iim*j«t5iss 1 3 ymuit^^ 

yhryzf. iyy h^(^>\.mmmm^mm-r^mm^ \ 

«lc^LTiiA/^i^-5^^tc:li. 5gji£^(7>^jgE»^io ... 

[ 0 0.1 3 ] .7 T >^ttffitfc®« 1 4 1^; mmm-^sziD 

w»(H]iSi 5tcttj;^-t-siH]^T^s. yr^i^mmmm 
^mi yT^>&:n\tn^i 4r-ohfc«,g^ics 

#DICLKOttffi35^rtS|5^ n y ^ m-^/CLKKDHLmcMi^X 
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10 0 14] ^^feff-^^^ti5f:J,. P*s95i5' n y^m^C 
RESETO«R^P#{C, a ty ^m^lCU!i(0:iL%Tt^^ ' 

*6^n^o • : • ' • 

[0 0 15] *-r, ;^7^3/:/s n?iifi]»!R3e35^?T*Ptu 

[00161 J^^T' s/T^s 2d>p>;3^7^ 5/:/s 
[0 0 17] y^v-yys 3^^l^ol^r, 7 7ttffitt:®*gi 

-a:fS-§-SjTR^S<^Tj»jRft-§-si«r^^g(4jbU, iS^fflT > 

n-r^o -7 P^ttffltfcfe^^l 1 2ritg^L^p]ft#Offi:fg;65 

[0018] p^7=^$/>^s 5lc:^^/^T. ^ymmmm^^ • 

i3Ji, 7 >^tt^etke^Si 2oit«smicrt;:i:T^>^-5T 
ffiB$ra*Wia[-rSo r<o«. WWtt, s'^s 3 ; 
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[0 0 191 *"f. y^y'yysdlzisi^^x. yr^iy^' 
iSWfflJSKi 5(cffi:^-f 5o co^^. yy-^^Mmm' 

[0 0 2 0 1 y^v- y^S7\:Li^\*^X. yr^>mBit^' 

^ n y ^ it-^DlCUHiDm^t^^n^ n ^ ft-§-/CLKlCOfi: 
[0 0 2 1 1 yy'yysS\z:io\.^X. ^^^^^^1 7 ^ 

*jid^*::*:««fcft #J2 t^H.^^#(ctt, f^y) ±if ' 

ib^^^^tnwr^ri. mmn. y^ yys i oizWif-r' - 

{zWiJ-r^o ' ' 

[ 0 0 2 2 1 $/:/s 9^c*5^/^T, yr^ 
isissistt, yr^'y^^mm^^7i:\&L'i^yhTy 

^\^^ P^«B^ 13 5^:?r<f ^ICLK2(Dttti^5i^-^-5o ' 
s/:/S 1 0(c*5i>T, S««^tiiI5lKl 7 W:, 
n-ft-g-OF*:tii;tl-f So DLL^J^IhISSi 8{i, ' 

:7o-ft-§-oFSrSttr. i^y br ^ym-^vp^mtf-r 
So ■^:7tetiit««i 2ri, hr s/^ft-§-up*rS<:f 
r. ^i^^^^ii^lHJKeSrllfi:^^^ hr s/:/L. y-ir> 
hft-§-MlN?ra3;^7-rSo - 
[0 0 2 3] ;^7" jx:/s 1 1 (c:j3i,^r. :7t -< >iSi£M 

iwiussi 5 wc. y J/ hft#MiN^s<tT. :7r-<>or 

a^^52IHI3§7 03Sjii^OS^»^*/h(^R^-t-So'^x 
5/>^S9, S 1 1 ^^tfLViim, l?r/x^7^iy 

setc^n-rSo — s 1 2lc:fcv^r, iftft^ 
«feW(slSSl 7n. «»ft#Jli)5*/hffi-e*»S;&*^5d^*: 

P-<So IS:S:(t-§-Jid^*/hfil(75:^-^(cii, iyi »? Ttf ' 

So 

[0 0 2 41 yT yy^S 1 3{c::j3i>T. 7 r 
ffl!®S8i5tt. yr^>'^^mm\slK7i:i^iyy by 
C^V-L, rt«5^ o 5/^f&-§.iCLK2<0<i!rti«:xt*5)So ^^7^ 
jy'T'S 1 4 lc:^3^^r, S^^^ffiSIJSl 7Ji, T>V-y 
D-{t-§-uFSrtli;t?-f So DLLftiJfflllHlKl 8 1:3:, r>y— 
7n-ft-g-UF«rS«?T. hy^>>ft#DOWN^^i;^J"t- 



h(t^MAX^tti;^?-r2)o . . '^'-'l 

10025] :P^7'y:fSl Sd^Sl^Tv :7r -O'iiiSM . 

:/Si3. s 1 5^Sr^«Lfc^, Mi^li, #U^;^r2y7^^; 

J^{t-§-DICLK<7>ffiffl n 5/ ^ (S-§-/CLK10filrffl«::'& ; 

[00261 ii65(^. m^mi&n(o±m^Mt%<r>^ ^ , 

5 (Igl6 5(a)) o F^W^J^ n -/i^m-^-ICLK^i. i>nryi5^.. , 20 

i<??3i®^pflT i/fj^3inrm*^ns .(06 5 ; , ^ \ 

(b)) o f^^i> D ^.jJ^fS^iCLKIi. ^>jg:g8{Cj; 0 4 5): 

^ D LTtti;/j^nS (06 5 (c)) « . 

95^ n sxiJ^ft#ICLK2tt, F^SBjJ' d ^ ft-§-ICLK<?3it^, } 

nTttJ;^^nS (^6 5(d)) , f^^iJ^.n j/>5rft-^ICLK2!. 

N?PflT 2)t'i^iini/trt«15^ n sy^ft#ICLK3i:.Lr.W;tJ. } J(7 

(0 6 5(6)) o 5>J?)^8, 9(Oii5iEP#fflT 2li: 
1^ — T-*>^o ClOfcd^, P^W^ n 5/^ft-^ICLK3<7>f^^ • 

a5 2<753iffiP#PflT 3 ^«L< J0 6 5(f)).i f^9P u 

^ D ixiJ'ft-^-icmil. y -'tti;^?/<5/ y^r. 1 0 ^i?".^ .- ' 
—T^ti^^y yr 1 i<??S5£B#p^T 4 fc'<:fiitvr rtti5^ . 

o S^^ft-f-DICLKi: bTffi;b^nS. (1216 5 (g)) o ii® « 

}SP#raoi&H-;c«Li> • V..- - -. . ( 1 ■'• o M i 

too 2 7] Ufcd^oT, rtas^n s/^ft-§-/CLKl^F^' -^(? 

ji)^) II, iimiJ' n 5. :J^iiStP2 (7>5iJ2P#PflT 3 A . 
;^y-<5/:7r 1 *5j:t/tbA^*^y :7r 3 0iiffiB#WT4.^<7> 

-&tfi:i^i:{C7fc-5 (me 5 (h)) o co-&tfp#PflT 3+1 , 

^ D ^.iJrfg^CLKOtttitc-Skrrs (06 5(0). .. 
[0 0 2 8] . 50 
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I^p^^^«?*UJ:5^i-5SS] 0641^.1^-. 
L7t7 o—f^^r— htOjJ^r 5':/S 8, S 1 2 {:::ioi^r , • 
DLL«ffl)lHl^5l 8d«, rjft>?±:55i9;rv) J :fej:(/.rjH|ii? - 

ix. 1 0, s 1 1 *5j:u^x^x s 1 4 ; s ^ 

1 5^iitf-r^o ccol®, w:ti;f, ;^7'?/7's 1 o;is t. 

ii55I^O^ja35)^IEL< fti:>ix-rf^^^ n :x iJ' fS-g-ICLK2 : I 

;?^7^s/:/S 1 0 V SI it^teS, *5j:t/;;^7' s/:/s 1. . n 
4 . S 1 5 Otoail, f^fflj^ n y ^ iS-^lCLKt^^U^/U c 

[0 0 2 9] U*>L>!C;&«fe, s/^ft#CLKOjlR»-: 

jcttoT^ri'^eo ■ . • ' > ti'jf. 

[0 0 3 0] ±a?L7t^i»«:^a[I5IS|-Ctt. ®« 

^^^ESS i 6 ^:7-q^3g5£(5]SS6(D3imS<?i>iS<?^ ) 
ii5£P#ra;5^>^r ^>''5j^3ijlg[a]K7 0<5r^5>{c^^i-5 ^ 
/^>^*^?>T^^-5o lfi:«R5tlsIKl 6 1:3:, .7 :7'3Tajii5Sl31 - 
[^6(7>ai5£l&^^ffi/^[5]SSr«^$i^r^.^^yt^^. ^eg*^-^ 

[0 0 3 1 ] ±igL:fc*iS<**fiSIH]5Sm. 5> . 

^1 2:fcJ:U^:7r'<>'tt«Jt«:Sl 4t»i±;«bTu^^o { 

^n^^'&^c.. ■7:7teffiit»:g 1 2:JoJ:u^:7t^ vffitii • 

[0 0 3 2] -3^, i53ffi^Hl36i^K/Ji««<?53SffilftS:4 • • 

® (*fcfl8IS:) IKjgg«^L:tdiji£lHlSS^:, ^5i3S^*^ 

y^m^i^ii. i^^^tiy^m^i:±^'r^mn^» 

lHlS»^:«r^S:t7tti:ffllfia3lElH)»3&^«^^nrv^-5o ' . ^ 
[0 0 3 3] rcOffitBPfiSKrii, *5iJ£[HlSSIl, ^ .a 
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10 0 3 4 ] :i(r>m<Dmmm\B\^x- 

[0 0 3 5] *«?qcog6^li, ^ n s/^ft#(7>jgR|S:ld 

[0 0.3 6] *^PJ(7>SiJOM^«:, i^mmAtm^^ix- ^ 

[0 0 3 7 ] 

[»ja^«^t-S7ti^co^«l . 0 1 tSjftJi 1 L 

[0 0 3 8] ts*3i 1 o^iSi^ftaassri^, iijfiiHiK 
m^<ojsmmn^m'r^mmsc2 1 a\-; 2 1 btcj^^c^s ? 

2 hi, iSffiCsIK2 i{c*5(^S««:®@<7>5ia«2 1 a^* 

^y^^%^)^t^'t^m&Wi2 \ a (::»«-*- 

2 ^ n 5/i5rft#^ LT5SlR-r-5o Mr^{s3K2 4 1^., «Jffll 
[31IS2 5:d>b««&$iX^tfc^'l9aUCJcr>Crmi . 

«0SS2 6 0tt:®.S*lcS-^VNr, ;:^>r s/^l5]i»2 2«r ' 
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3^142 1 b) o^t)3gx.SrfT5o 

[0 0 3 9] fir.Jitf, ^lj5'D5/^rfg^oti:ffl;6^^2^' ' 

^ ^&#ote*i(cJt^Tit^r•l^ s r t ur 1 - 
WJ«SIIH]M^2 5 14, mi5EJ: mife«a<^3l52S 2 1 ^ 

m-i-^o mm\c. mi^uyirm'^(r>&m^m2^r2y ^ 

^ft-^-OffifflJ; !PxiAyr*5»3 , d>o<4t@tl:tfi![5]SS2 6T'' 
14, $W[HlSS2 5f4, m^EJ: «9flSttatOiijSS2 1 b -^^ 

i^m^t\^xm:h-t^X^\z. 5/f'I5]SS2 2SrM«i 
-f^o ^i^u^y^it-^<oii!:m^^2^uy^tn '' 

<7>tirtB^ctfc-<Tii^f r ^ «r;^ LTl^^ ^ ^ Jc(4/ • ' 

mm^^2 5\ts 'miExr)^^m(Dmm^2 1 b 

mmz.. mi i?^o 5^^ft#OfirtB3&^^2^o 2x:Jrft#<r> 

tB(c:tt;-<rimr ^r^-5 r. ^ ur ^ t M» '^' 

[SISS2 5 14, mftct ►?fitl^liJ<7)ii5£^2 1 a ' 

LTti3*-rsJ: ;^-r s/f^lHlSS2 2^M»-*-5. 
[0 0 4 0] ^:/^, «J«)I°]SS2 5t4, ti:ffi]tSi@%2 6 ' 

tT5i «fflilHll»2 514, s;f^iHl»S2 2 0iM» - 

tmm^^ 2 4<Dmmt^m^\z.n^xhx< , i^^jc 
[0 0 4 1 ] rt7)4^«f*:ftatn]ss-t»{4. mm^^y^m 

J::J*:«t>?>n$) ICJSCT, 3g5filfi:2 1a, 2lbO«a 

2 1J4; 5iJ4B*ra*«Bfs:iiic@ff$:ny5:affiifi:2 1 a , • * 

2 1 bS:jlKlBE««i-*-5r i:-C«fl«$nTt^5A:«>, ' 



(T).: 

U 

[0 0 4 2 ] ^iP^SSS 2 4 i^X^n^ n ! 

mw\z.m^i^<fi:^o p^^^p$/iJ^ft#otetsii> mi 

ri^Si:^ic. 2ji;!& l^^-i^ 2 7 OiiJDic^i^ittPo 
Its «MlHlSS2 4li, . 2ii;&[>>'i5' 2 7(0«cJ;^B#lc.; i 

P :/^ft#Oteffi>^m2^.P 5/^ft-^ffl!)*^fet^l JJ', 1 

^^mAjx\i^^t^\z,. ,2m^^>^ 2.7.<o«/j^^c^#v^ j 

xttfo F*3ffi:J'P jy^J^ft-^-iT^^i^aii.^t^liS^P ft-§-CO , . 

2ii;<??>>'<5' 2 7cD«^i^^C^^|il^jS</JrSo '.CO)5l^e),^ fl^J : 
2ji;^!>>^ 2 7 0;«7r>>t^flti)iS::^Mlc*)^« . 

[ 0 0.4 4 ] .fS5f^^4 0^ag:<z^ma[H]SS:Cliv M^lHlSS i 

25li. ffiPIS{::J;0i^ffl5i?^p s/i^^ft^irSm^ ps/,^ i 
fS^i:<7>«:ffl^d5aiJ£S2 1 a , 2 1 b (TJjf jS^fWgilT, 
ic/j^ofc^tc. $ 6>jc:. . 2mti^,iy^,2i7<K>iL^m<0 2 

2 7(7)TflCttyiCfSHtTJill»:m\ rtfflS^.P iy.:^ft-^cpffi 
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[0 0 4 5] 5 (7:)i|^2aL<z|r^8|[H]5SrM:i, M^IPIhJSS. 

2 5li, iSffl Lrv^/J^t^^lftfiiJ(?:)ailSlft2 5a, 25 b . 

[0 04 6 ]. .1 . . : ' M u 

»l<^>llffi^1fiiSrl2lffiS:fflVNrRW-rSo roHlS^ffi, 
li,. ISj^jS 1 /j^v^ LfSJitil 5 tc^/^; LTv^5. . (o^aS 
f4:*faiHlSSJ^, v^y ^i v-StRilc, CM0S7'p'fe';^ttt?R<^i 
ffiffl L,r,; t?«J:t{i, DDR-SDRAM^ Lril^^^tLri^.So D 
DR-SDRAMtts -iKO^^f*:^^ ^ i; ^ U.^Tv 

[0 04 7] 0 2 tt, DDR-SDRAMJC*3«t ^ ^ o S^.:?^ i 
ffl53 0«r^Lrv^So .^n 5/i>#JW^3 0(i, M*&<S-^ 
^±:§I3 2, u ^<yyr ^ 4 di . 34b, oiJfi^ 
P 5/:J'^^a53 6 ,.«P^[H]|6S3 8, 4 0. y<5/^7r4.,i 
2,;4 4. tttiJ*«9|5 4 6s 77/7r-f >'*J»a54.- 

8, •7.:7«ffl955 0, *5<i:tJ^:7.r >«»a5 5 2 4r^»*. 
[0 04 8] ;gi*Sft-§-«±i§ 3 2 li, SaSiii-b Jblf 

^j-So ^ P rx^^^i/^r 3 4 a^, .3 4 bli, j^yu^' hA. 
/•^5/7r 3 4a, 3 4 bri,.^P <x^fg-g-CLKj /CLK*r . 
Lrv^^o y^m-^ClK. /CLKIi, y ^it 

^l2Ji , i> p 5/ m-^-CLKlc^tj- LT iS? 60|^ST*> -6 

[0 04 9] igjffi^ n s/:J^^^9|5 3 6li. rtSB:^^ p 
fS#CLK-K,. /CLK-K. *Jffllft-§-AU BK CU DU A2. B . 
2, C2, D2 (J^r, M«9ft-§-Al-Dl, A2-D2^BS-r^'&<>^. 
fcS) *5j:t/§B«Sft-§-STT«:S«t. rt^:^' p 5/ ft^A 
CLK. /ACLK, BCLK,. /BCLKSrWAbri^So f^W^ p , 
25^ fS-g-ACLK, /ACLKIi. ».l ^ n f&-?-»CMJ*^ t , 
P 25^.ft*BCLK.. /BCLKIi, 2 ^ P s'^ft^tCM 

[0 0 5 0] ltPflI5]l»3 8li, rtffl^P yi^m-^AClK. 
BCLK:foctU«^ ^>:^^ft#CNT3, CNT2, CtfTK OfTO (J^Ar - 

rtffl5i5^ p j/jS'fS-^-ACLK, BaK<OPfl{wte«4r:&-r^rt 
95:^^p y^^f&:§-ABCLKS:aj;t?Lri^So ttra[Hl»4 0 « 
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So ISffllHlSSi*. -/K^C, — ^ (interpolat 

or) t t>#^tbrv^So t 
[00511 y<yyr 4 2. 4 4\t. "ttlt'H. 'WA^ J 
SS3 8, 4 0;5>bffl;^?$n5F^W:J' n'.j/^J^ft-^-ABCLKj / I 
ABCLK<Of&-?-R?gSrS[i, rt^S^ D 5/^^ft-§rCLKi: /CLKI • 
^ brffi::^?-rS[5ISST?*>So I^^iJ' n j^iJ'ft^CLKI. /c ^ 

^g#<?5ffi;^3WJ^{c^ffl$i^rv^5o <4«itgia5 4 6li, " ' JO 
M*Mt#STT:j3^tj«rt«R^ D s; ^rft^CLK-K, CLKI ' 

10 0 5 2] ^7/:7r ><>'M»a4-8 W:«ig*ft 
•§-COMP, ^ ^ ^l^if^^rim. :7r>r VWJ»S|S 5 2'5&»t) ' . 

T^v^y ^JiS#ft-§-RSO, ^:7v-7 h:5^f^{t-§-RSD. $5j:t;« ' 
M«&ft-§-STTS:S: , 7 7 -t-— :^/^ft-g-REN. i :7 r ^ V ! 

10 0 5 3] y ymn^^ OYi. yy-(^^—://i'm^RB'' 
N, ^P^D j;^^:;^ vft-f-RLON, *:^ft-©-MAX, -*/hfS-?-MI 
N. *5j:U«M*Sfg-»l-STT^S«t. 7 h^-fpJfli-g-RS 

D2S:ttJ;^?LT</^So y r ^ >Wm^^ 2 l:i::^tl:«,^*fg 5 
-i-cOMP, :7r -Yi^-f^-— -i/y'i-ft-e-FEN, "97i^:7hJ«# - 
ft*RSO, *5^t;^P*SfS-§-STT4:S<t/*:*:m*MAx; * 

W>ft-§-MIN, *5j:t/;^ r>^^c5^ft-§-CNT3-CNTO^ti5;^ LTV^ ' 

[0 0 5 4] yy/yr^^^mn^4B. yyum^^ 

0. :7r'<:-^Mt^B5 2 1^, SJWOSSJcMfSUri^So 

{bSSSse. iyf^[H]SS5'8, mi ^>:7 h u-v^;:^ 

^$^60, %2y^^ y'^^^Q 2. *5j:U«m2 h 

^j^iJ^e 4 ^^S:tTi/^6o mi ixf-©K5 8'*5j:t/ml 

2:?i-< y^mn% 2Ji. 01 {C^Lfc;^'>r -y^lsJ»2 2 

[0 0 5 5] jgJSSSS 5 4 1glSO5gjSIS:D0K DU. ^ 
D02, D12, D03, . . . ^*Sx.Tt.^-5'o *^®:^O5SJiSlftD01 

ft-§-EN01«rS«t. F^fflJiJ' D ^i5^ft-§-CLKd'l J 7CLK01«:til - 
;t^Lr»/^So ^kSco5i5£IS:D02l^, rtffi^^ d 3/ ^j^fg-f-CLK ' 

01, /aK0ii3j:U!-<^-://uffr-g-ENii*SW JrtffliJ^ D J 

52SD02. D12, ...vx. mWit^hmti^i^y^^^n^ 
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[0 0 5 6] igjSS^ttfbE^S 5 6 Ci, m 1 h U'v^ 
6 0>&^b>r^-— ://Hfi-tEOU E02, E03, . SrS ' 
m2'>7 h Ui^^JJ^iJ^e 4*>b'<4^ — y/l^ft-i-Ell- E 
12, . iiJgtslteS 4 IC^^^-y/Uft-^ENOl, E 

Nil, EN02, EN12, ... SrllS;^7Lri^So mi-^-f J^^S 
SS58li, iiJffiOilSS 4O-aP»|ftB(7>3SKSD0K D02, 
D03,» ...'5&*e>tiJ;^^*i^Srt9P^5^^ s^jJrfg^CLKOl, /CLKO 

1, CLK02, /CLK02, CLK03, /CLK03, ' . . . COl>-fn}6>^ 
ilKft-^POl, P02, P03, :..{CJ«CriStRL, ^^^n- 
y^^m^kCUi. /ACLK^: LTti3*Uri^5j ' - - 

[0 0 5 7 ] mi h l^t!^:^^ 6 014, SJWt-tAl-D 
l*5i:UJM^feft-§'STT^St^, -Y^^-y/t-m-^-EOl, E02,' 
E03, ...:i3J:TJ^iiStR{t#P01, P02, P03, . . . Srm;t? LT 
l<>5o m2^-r 5^f^l5JSS6 214, iiffilHlSSS 4 0ffl|fta 
B<7>ig»SDll, D12, ...*>?5tli;^3$tl<5rt«R^o 5'^ • 
fS-§-CLKll, /CLKll, CLK12, /CLK12, . . . COl/^-f ^ 

jy^fS-^BCLK, /BCLK^ Lrffl:tiLr<r>-5« 
[0 0 5 8 1 m2'>7 h 6 4r3L, »J»fS-?-A2-D 

2:J5J:t/ll3*6fff-§-STT>SrS<^, >f ^>-:?^/u{t#En, El ' 

2, ...*5j:u^iSlRm^Pii, P12, ...^tb;tyLrC^-5o ' 
**5. mi:^^ ixf'lHlKs 8*5J:'t/m 

^ 5'f^E5]SS5 8d^ 3iMI£D02;6^?>Of^ffl5iJ'n 5/i5^ff#C 
LK02, /CLK02«rrta5j5^ n ^«-§-ACLK, /ACLKi: LTil ' 
IRUri^S^^JC, m2::^>r 5/^lHlK6 2 14, iifSI^Dl 
l;5^b cDI^95:^^ a 5/ tJ^ff-^-CLKll, /CLKll* 3tJ4ii52lftDl 
2fi^h(0^m^ u s/^ft-§-CLK12, /CLK12$:rtffl5^ o ^ 

[0 0 5 9 ] |gl4 14, ^iiJfilftDOU Dll, . . . <DnU^' 
7T^\^X\i^ho 5l52lftD01, Dll, ... 14, ^ — ^ 4 8 
a ^ , 2 A^CONOR^/— h48b, 48c^, CRP#5£» ' 
[5)»S4 8d, 4 B e tXmf^^iXX\i^i. CR^^JftlUSS 
4 8 d, 4 8 el4, «^«Jx.l4, nMOS h ^ Vix;:^ ^ (gjlT , ' 
nM0Si:i»r<5) oy-;:^^ K i^-f V ^ $rSEift»VSS(w« ^ 
m U3tMOSSfi:CAPi*5 J: o«tt:«SfetRi-c«ia: ixTi> 
gffiSDOU Dii,\..{i«:j te(r>lHiS8i:34i:Lyh(g:' 

i^>, iiffilftDOi, Dll, ...o?S»m;t^l4/h$< , ^coffi 

60 «H^IsIftOJK»«:S(tT, il«aDOU Dl 

1, •. ..cr^iijSP^KdiS^lft^s::^: l4/ctv\ «-iSji2l£D0 " 
1, Dll, ...oa5£^fflr4, CRB#3£»(s]SS4 8 d 4 8 

*6n4, «-ilSSSD01, Dll, ...»4, l^-<?5l£ttS«tR* 
1, 1^ — OMOS^SCAPld^{g>^^nr*5i9, -?:t7:)5ilSP*Pfl 

f4, ±xm—\z.^nx\i^^o NORy- h 4 8 bcoA*«c' 

J4, ?.^fS%lX\t-<>^<-^ 4B ^i:^r\.X^^-^J^^ 
fS-g•EN01^:ft^«^fjte$nrv^6o NORy- h4 8 a<7>Hi^? 
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6o CRP§^»lElSS4 8 d,, 4 8 e |tU;6ft#/0U, . 

T, 0{}Ji>^ati^tlX\^]^o 5SSttl&D0U DIU ... I^i, , ^ 

CLKOK CLK01;&^tti*^nrVN:5o ^| .^ ... 

loo 6 0] 0 5fi, b o<Dm%^y 

^MM^ 5 4 O^^^ g (^^^iJS^DOK D02, D03. . . . 
M^^r -5 7t OiSm 60 $ljiip [Hi k 6 6 I ^ So . *»J.^ V 

ANOy— h 6 6 b >r — 6 6 c.i:, nM0S6 6, 
d, 6 6 e, 66 6 6 g ^ ^^brv^So NORy— . , ^(?, 
he 6 aOA;^{Cli, NANOy— h 6 6 boaj;tl^. 

i-sflti®{il (il<^*tt!i) oMiBESse 6d^{iSx.s^>'^< 

-i^' 6 6 c cr)tii:^?^}6^«Sfe$nrv^5o .NOR-5^- h 6 6 

;6>m;^^nri.^So NAwpy— h 6 a bcoA;^icii, IB*^, , 

ft-§-STT*3 J:OJ-< 6 6c otb^;6^#if^^ttri\ . , 

60 NANOy— h 6 6 b 6 6 c (OA . 



2001-56723 



16 



h 6 6 a <DP^:h. nM0S6 6 d O K V', • . 

• • . , • . . i !J| ■ '. .J I .1.". 



nM0S6 6 g h{ClRJBt$nri^6.' >'-^'^,r-^ 6 6 ^30 

c NANOy— h 6 6 b OA*> nMOS 6 6 i O.K. , 

B*^'r'5finift«0O$iJi@EpI£S6 6>5^^ix.SnM0S6 ^ 

^SitSNOR^— h 6 6 a oA;^3^«ia*VurWs''o, £co , J 
Y ^f'^-'-i^ 6 6c ^^>— rZ/uft^EOL^C^yt. 

I^E02. £03.. . . . ) t Urffi!*^$;h.Tl;;j'5o, nMoVe. 6.^ \^ 
d , 6 6 e . , ii:^iJ{C««g $ b " nMOS 6 6 . e W 

— 1»«!l»VSS«C«k$KTl>So, nMOS 6,6 f /Ve '/ 

6 ii:^uic«jHg$nr*5 ti / nMos6 6 goy— >^ . \, 

it. Sflii^ySsicS§jBfe$:nTl^-5o nM0S6^6jB.<7:>y— h. , ^ 

6 6 c cotb;^^^«i^^ixri/^5o nM0S6 6 gOy-^h, 
ICli. l^^t-S^lftttytO$lJ^®S^6 6}&V{|Sx5IUN^ ' 
h 6 6 b(7:)ttj;^^^®jBS^ixri/^So 



10 0 6 1 ] nM0S6 6 d , 6 6 f (p^—y "^^^ > 

nMffiift#Ai, CI, *>Si/Mi«Jfflim^Bi'. Dit^midpin.^^ 



^<>Jclft!^f,So .... 
10 0 6 2] laett, :ll2^x7 h U-i^;^-^ 6 4<D5lfflSr 



1 v-^'.h i^i^y>^ 6 0 ,i:f^— cotHissr-^^$nr<.^ ^ , 

So 112 v'^ f> l^v^>^^ 6 4 14, liaiC^LfcigJS®^ J 
5 4 9«»l&B<r>3i5^l&Dll, D12, ... S:$iJffll-f S/c*!)^ 
<73lsis<?:>«*ffll[HlK6.6 «:«:trv>So «-»JfflllHli8 6 6 J, 
NORy— h6 6 a b J4 , . aS*^ft#Pll (^3t(4P12, Pl| 
3, ...) t^mti^ixX\i^^o »Jfflll5]SS6 6 0^>'/<-^^^^- 
, 6 6 C 35>e>l4^^-— ^Aft-^ENIL (*yS:l4EN12, ,EN1 . ^ 
3, ...) 3&iaj;t»$nTl\So ft!l«IlHlK6 6<75nM0S6 6 
d, 6 6 f coy- »JfflI(t-§-A2, C2*yt' j 

D2^^#it^^$i^rv^5o. :;, 

[0 0 6 3 ] .% 2r>7 h ^-.v^:^,^ 6 4 (T^Kf^tCOl^T . , 
14. «^-rS7 y'^OMIfflSt^jVo--^^- h (0310 V* 

^^^5 8 <DmM&^\^X\f^^^ s/^Eh1£S5 8 ^ 

14.' Ih^^ n 3/r5rft#ACLKS:tb*-t--5>^-f 5^^95 6 8 
t \ ^Ui^ n s/^fe-§-/ACLK^ai>?-f Sy^-Y i/^,Sfi7 O 

. ^^{ix.ri^So ?/^a56 8, 7 0(4, ^n^'n, r." 
pMOS .(giT, pmst^^-f-^) i^^Unmsp 

;^ r K u-f >'4:Sv>lc«EJffiL7tCM0S;^'f -jy^ 7 2 a 
rOCM0S;^>f i/^ 7 2 a (7>pM0SlC«J^$ n/c-T . 
7 2 b tt^hfii^m.^<Oy.^ y^l 2Xmf&^iXX . 

14, ^tt^'ix, ®KfB#P01, P02, P03...3&5«*&$^nr,,^ 



14, ^ix^iri. 



^ C3 j/^ft-^CLKOl, CLK02, CLKO , , 



3,. . . .}d^«i^J&$ttTl^So s/^«5 6 8 0«->«^;Y^s/^,.,^ 
7 2 0ffi;^ig^l4i:iMc:«JB£^?tL, rtfBiJ^ o ij^ft-g-AC^., 
LK^ Lrtii;^j$tir>)So nm^s ;^^ix^^7 0o*Y 

>^>r ?/5"7 2 (DMffll3i^'^(^l4, ^ix^'n, 3StRft-^P0 . 
1, P02, P03. ..;d^tt^*&$nrt^So ixf'ffl5 7 oo* 
5'^7 2 0A*iS^Jc{4, ^tt^'n, rtSR^os^^. . 

ft-^-ZCLKOl, /CLK02, /CLK03, . . . ^ tUT So ^ , v. 

;!^>r sxf^ffl5 6 8 0«-;^>r 2'f^7 2 ottj;tjiS-^l43:vM::K,. 



So . . j . . * 

[0 0 6 4 ] mi^^-r S/f^lHl^S5 8 14, 5MiR{t-§-P01, P^,^ 

02, P03{cssi:.r,,$!g:^@O]@iSlftD0i, do2, do 

3, ...3&*btb;^3§ttSrta5;5',n iyrJrft^CLKOl, /CLKO ^.^ . 
1, CLK02, /CLK02, CLK03, /CLK03. . . 601/^;^ , 

D ^ACLK, /ACLK^ LTtil;^?-^ S [hISST^ ^ 

So 111814, :if2;^-< s/f^CE]SS6 2 60S^^^Lri/^ 

[0 0 6 5] ||2;^'r.?/f'[s]SS6 214, Sil/^/< s/^E 

5S5 8 ^f^-o[°iss«^iS;^Lrv^So |g2>^>r 5^^iH]5S 
6 2 14, aijRff ■^Pii,,pi2, pi3{cit>i:r, ffiss«@o,j 

5ijKlfeDIl, D12, D13, ...;&*bti3;t»$ixSP*9W^ D i/^^ 
m-i-CLKlK. /CLKll*. CLkl2, /CLK12, CLK13, /CLKIS,..,^ 
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(Oy^^-TM^^. f^^j^ P j/iJ'ft-^-BCLK. /BCLKttTtH 

;^-r-5[5IS5-CfcSo . 1 * ' ^- i 

[0 0 6 6] 0 9 tt, iiJiliffittfklslK 5 6 OBfflSr*' • 

h56a, 5 6 b, 5 6 c , . . . ^Sr3fe^iJ(CgBg LT«;S; 
^tirv^-So NORy- h 5 6 a ^ ^>—^;i-m^B6lJ 

— h 5 6 b 1^, — y/Ht-§-ElU E02'«r§«j'; -Y^-— ' 
:/>'Uft-^EN03^ai;^LTl^'5o P^l^lMONORy— h 5 
6c, 5 6 d , . .. (DT^til^lt. ^1 iyy V\^iy:^^ ^ " 10 
0]&''b<7)-f y/l'ft-f-E02, E03/...:|3j:'t>ll2i^:7 • 

h u-i^;^^^' 6 4;a^^<7i)-r^^— ://uft-^Ei2, E13.* . 

flSi>:#^^^^n, NORy- h 5 6 c\; 5 6 d ^:;.35ife *^ 
li. -<;t;-:/>'Uft-^EN13, EN04, ..:i^a3>3^KTl^* ''^ 

[ 0 0 6 7 ] HlOl^, MPa[5]!^3 8. 4 0:feitF/'<5/ 
4 2. 4 4(7)f$^i$r;^Lri.^6o ^iP^IsJSSS 8V''4 
0:fcJ:t;^^< 5/ :7T 4 2 J 4 4Ji; oia]SST?fcl?"J*i * 
MI5ISS4 o*5J:05^<s/;7r 4 4''i?«ffl$nsfB-§-^;' ^1 

-§-ACLK*Sit ^y^SSS? 4 a , 7 4 b, 7 4 c ; * 

76a, 76b, 76 c V '"7 6 d 4 oO^'f/A— > ' 
7 8^, lg*tR2, R3^«:{iX-ri^5o jy^ESS 
:^ n -jy K'f ^'-'^--^ ^ CO> n s> K'>r 

o pMos{c«Si ^ixyt>rv/<-^^^ -t?*^^* n r ^ s ;^ " * 

s/^®!i67 4 a , 7 4 b, 7 4 c: 7 4 d ' 
Jci^, ^ti^'ix, >r v^^-^J' 7 8 ^:f^Lr;^ >>'>'i$5'fg-§-^ ' 

CNTO, CNTl, CNT2, CNTSjft^m^ ^ tlT So JJ^Vi/^S 
SS76a, 76b, 76c, 7 6 d OM^ttB-^JCttV*^ Jd' 
C^VtJ'fS-g-CNTO, CNTl, CNT2,*CNT3;d««^S 

/iitp-fe, s/f'IfilKt 4 a 1 7 4b,' 74c, 7 4 d ' 

/j^oTl^^o ^f=-(51S§7 6a, 7 6 b ; 7 ' 

6c, 76do^ps;iJ^ ^ i^S^tl:*:' MS ' 

(HlK74a, 74b, 74c, 74d (*fcli7 6a,^ 
76b, 7 6c, 76d) \Z.^^ \ fi^ VcJ^'ft-^-CNTS-C 40' 

(<^-5. «*tR2, R3«Cl:j:, -tn^'iXF^SBiJ' o ^ ^ ft-^ACL ' 

K, BCLK(;:)^{bl>l{+or;<7 r> >-i$rft-^CNT3-CNT0(Dfi;t?.fi- 

I 0 0 6 8 ] ^< r 4 2 li , iHyUJig^JK^ nf^«d^S' 

«tR4, R5<7>PflO«EE^rtai^ o-5^ ir(t4ABCLK^^S<t ^5^ 
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S^ffiliitlESSS 0 a ^, ^KtiiHtHlliSB 0 a ;6>^Otii ' 

v^<-^8 0 b i:«rffl*.TV^<5o ' ' ' 

[ 0 0 6 9 1 1 1 r^; *SPfl[Hi5S 3 8(c^/^^n6J^^ ' 

^ P BCLK(7>A:^KJi?^: MPflESSS 8 :d> 

bffi;^^nSf^ffl5i5^ P 2^^ft#ABCLK(Dtti;t^ffi?i^$::^i:i ^ 
rv^5.. 1fPfllH]SS3 8S:iE«Jc:»f^$-fr-5yh«) 

1, D02, DI2, ...3&>btli*^ns^^;!»>/j:{t-§-^, E17"^ 
1, f5 2-;«^>f S'f'lelSSS 8, 6 2 (D;?^ ^ ' ' 
7 2$r^>bT3StRU 3:vMcj|/j^S«!PaTl§r^-rSf^95 '' 
^ V2 y^it-^rhCLK. BCLK^^^Uri^-So ' 

[0 0 7 0] m^\t. ^i^>'^mi>^ "-^p" ' 

ill 0{C^L:?^iJ^95^n 5.^ft#ACLK}5«^J&*ni ' 
5/^(0]^ 7 4 a ,''74b, 74c, 74d 0;^d^tft'' 
f^C, rtffl^ P s/^BCLKd^etJ^^n-5;?^^ 5/^lHl5S7 6- 
a^ 76b, 7 6 c, 7 6 dliiftf^bJtl^o io/::^;'-'^^ 
P»3ffl5^ 'P jy^ft-^ABCtm, f^SS^ p ^ fS#ACLK^ J5 ' 
1^1^— (75ffitB{c;tS '(igii(a)) o ;^ (>:/i5^M:6M^0 

**8" rtSJ^pViJ'ft-f-ACLKd^S^f^^H * 

5;^^ 5/^lHl8S<7>5*>. S'^®»7 4 a , 74b,"*' 

^[HlSSo5 ■s'f-lHlSS 7 6 d <D:f^tmVf't^o t 

CO/ci^), F^a5^ P s/iJ^ft#ABCLKli, P*3ffl5^ p s> ^ ff #A' * 
CLK,*BCLKOI5l^t^*OttffilC/i^So (Hi Kb)) L II'' 

«l:: tT,' ^ i7 i^^m^^PL^z tx: f^SP^ p y^m ' 

^ABCLKOffi+il^l i 6ai»? {C^S^iX^o 

[0 0 7 1 ] mi 2]t. &ffilt®«54 6(DS$*ffl*;^LT * 
t^5o* ttffiltttSfS4 6(i, mi^jaialSSS 2, f[2^>^'^ 
[H1K8 ^^^-m:ft^"<s/:7r 8 6, ^X-?<t)^<yy 
T 8 8, :fcJ:M55:ffltt:g^[H]ie§9 0 ^^ix.r m 1 ^ ' 

TT^rStt, iS2K»Sri»JSL:^c#fi^^ p s/>ft-§-REFaK«r ' 
<afflltR(Hli«9 6lcttI;^;UrvN-5o m2»j^E5]SS8 4 ' 

jgiH!K8 4lcJ:t)»^^?HyS:^P5^^ft#r:3:, ^^^ttJ 
;^^<s/:7r 8 6 , y^ -7^^^<yyr 8 8{cfiit$n, ' 
F^^:^^P 5/i5^ft-§-DICLK^ LXmatkRlHlK 9 OlCtti;^? ' 

[0 0 7 2] tttitb»EH3SS9 OI;i, p jy^ff-^-RE 

FCLK:j3<fcaF^S!5^ p 3/ :J^ft-i-DICLKcD{4tS^tfc® L, if * 

SST-fcSo 0131*, mi^JSIeJSSS 2*5j:Vt^2^ffl^ 
laliISS 4^:^Urv^S. «l5>^(slK8'2:|3j:t/«2i» ' 

j^[5isS8 4 r*, aoo^js^g 2 «rDi:^utc«»fcLr«^ 

^f^ixr:fci9, P y^ft-^(^ja»»«:4 5>0 1^jgf S 
iHlSSf fc^. . • ' ' . 

[0 0 7 3] mi»^9®[ffi8 2l:i, rtas^p 3/^fE-§-CL ' 
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TT2^ 9 2 (^M'fHiiffi^STTl{c:l:3:,t aSSISVDD 

d^SJ^^nri^^o . ■ . } ■ . 

[0074] %2'7^mmnS AVX.^^n^ C2 jy^ft-^CL» 

:J^ft#DICLK^«|ft<7>5>^S 9 2 Offl;t?ig^0UT*> b Hi* J 
LTi^^o . ttJlS:co5>^S9 2Oti5;^3ffi^0um. 1 
<7>5>Ji):tl9 2 0A;^i^^IN(C^JgE$tlTl>^b 
9 2(OftlJt8)«^STTUCIi. M*SfS-§-Sm^^J&5:tvr*5 - 

[0 0 7 5] 014 1^. ':^m^9 2 0|$^^ffl$:^Lrv^ ). . 
So 5>JD*I9 2li. 3 A;t?(7:)NANDy— h 9 2 a , 9 2 b 

D ^ ft -f-coii-tjiiJ^ 0 {c|^S« LT» 1 5 ^imKc^tfe * 
l^i^m 2 7 j/f" 9 8 {C^5it•r'^) 4 A;^?tONANDy— h 9 2; ^0 . 
c:i3j:t/2 A;^?CONANDy- h 9.2 d ^ . 3 A;^)<7>NAND^. .i 
-h9 2e, 9 2[ib^hti:^^2 9^^9 6t'. P<^m 

m29y^9 6 <ovtmi:m iy,y^9 4 {z&m-r^ 2 a 

;^7(DNANDy- h92g, 92hi:. NAND^— h 9 2 g . : Vj 

9 2 i^. ^JSlLTtiJ' n 5/:J^ft#OtH^3S:«tip-r'5iS:^iJ -r 
t^Si^^n7tpMOS9 2 j :JoJ:t/nM0S9 2 k ; 92 1^. * 
2 A;^ONANDy— h 9 2m, 9 2 n /j^S 7 ^ • 
9 St, -Yi^/^— 9 2 o, 9 2 p, 9 2 q :&*fe<tSttIl « 
;t/lH]SSi 0 0 tT-^S^^nri^^Sp i - ;ins . 

[0 0 7 6] NAND>/- h 9 2 a O tiJ;^. .( ^ - KN2) 1^, 
NAND>5)^- h 9 2 b, 9 2c OA;^?«-S^jgE$nTl/>-5o NA 
ND^— h 9 2 bOtb;^ — KN3) tt, NAND^— h 9 2.>* 
a, 9 2 d cOA;:^;*5i:t/nM0S9 2 k (7>y— hlC^j^^n 
Ti/^S. NAMDy— h 9 2c (Dttiti — KNO); liu NAND 

h 9 2 e (^>A;^*5J:t;'pMOS9 2ij htc^KJB^^ . 

i^rl^So NAND^- h 9 2 d<Otii;^J%{/-T KPfD.tt. NA . 

ND^- h 9 2 f oA;^{c«^B^$i^rv^-5,,.NAND>/- h 9 . 

2 e COfcb;^ KN7). li. NAND^- h92f,i92g) \ 

(7>?^t)\z,^m^irix\^^^o NANoy— h 9 2 f ow;^ (y . . 

— KN8) li. NANOy— h 9 2 e . 9 2 h <OA*JC»«|[$ : 
nT^^6o NANOy— h 9 2 gOtti;^? KN5) li. NA ^ 

h 9 2 bCOA;^^(C«i^$nri.>5« NANDy- h 9 / 
2 htOtii* (y— KN6)Ji, NANOy— h 9 2 a <OP^t)\Z, . 
Sfii$nr^^5o ^l^^<—^92 i<Dm:f3 X^'— KN4)p;.; 
li, NANOy- h 9 2 g , 9 2 hOA:t;lC«j^^nTVNl. 
So NANOy— h 9 2mC0m;^?li, NANOy— h 9 2 n O A . 
*(-SllB£^?tir»f^So NANOy— h 9 2 noa^li;/ NAND^ 
y— h 9 2m<OA:^. K^X^^^^J'^Q 2 j .t.j9 2 k O K | 5^? 



VlCffij^^nrv^So NANOy— h 9 2 n^Offi 

ti\t. 9 2 9 2 p S:^LTffi;t?{S:^OUr 1 

i:Lr, >'^<-^^9 2q«r^LTai;t?fa-§-/0UTt LT. 

tb;^?^nrv^5o ' ' • • • ■ ' 

[0 0 7 7 ] A;^iSiF*INI^- NANOy— h 9 2 c J 9 2 
d , ^ >y< — ^*9 2 i , nM0S9 2 1 (Oy— h l^l^jg^^n^^ 
TI^^So $lJffll«8^STTlli, NANOy- h 9 2 b J 9 2 c 
9 2 e, 9 2m(CSElBi$tiri^So #J»iffi^STT2l^ , NA' 
^^Dy-i^9 2a, 92 c, 92 f, 9 2 n\Z.mt^^iXX' 
V^So h7>'i>>x^i5' 9 2 j . 9 2 1 (DV— -^rn-t* 

[0 0 7 8] mi ^i^xxj^mx 6 1^. :5>JS)S§9 20s*} 
W/^S)ff^:^bri^So lli5ri. Sjffliiffi^smd^HU''- 

-</^{c@^^nfc^#Oiiif^>S:;^LTiNSo *!JSa<*1iJc t 
*5U>Tfij 01'4<Ci^L/hNANDy— h 9 2 d:fcj:t;«>r:^ 
9 2 i Ji, S-tt{b^tir*5 A*«^IN;6^f>et 

So MWC^STTUCH ^'-<>'^;5^^^^^nSC: ^r-NANOy 
-.h9 2d, 9 2f *«et±<b^?iXj ^ n s.^fS#(75i:^>] 
t?{C(^MLry — KNl^d^L U^/i-^C/i^So y — KNl ^ 
(7> L U'</Kc: J: , y — KN8Ji:H i^'<yKc/j^ ; y — K ' 
N7liL U^yUjC/jrS (lEll5(a)) o • 
[00 7 9] y — KN80H U''</HCj: iJNANDy— h 9 2 ' 

y — KN6j&>L V^^/l-lC/j^So y — KN6(7>L l^-^y'UJCcfc - - 

0 / y — KN2365H U"</Hc/Ji 0 ; y — KN3d« L U'^MZ 1 
/^S (01 5(b)) o y — KN2t?3HU'</KCj: ipNANOy 
- h 9 2 c;d^ffitt{k^ix; n 5. ft-§-(7>:fe'^±d^ »? 
I^^LTy — KN03&^L U'<yHC?iSo y — KNOcOL U'<>' 
/K:: J: ; . y — KN7i&5 H U'</Kc: * 19 . y — KN8;&^ L- u 
^/Hc/j^S (01 5(c)) o • . . • S ^ 

[0 0 8 0 1 y — KNOOL u^/Kcj: J? , h^v' ^ 

v^>«ic5' 9 2 i 35^;t>'L, y - KN9:dm U'</KC7t So' 
(015(d)) o y — KN70H U''</l'{Cct iPNANOy— h ' 

9 2 g^fi^^itffc^Fn, ^ny^tE^<D±i^Ti^^r>\zmm " 
bry— Kr^jd^L i^^/i-{c/j^So y kn5(7>l u^/ujc 
ct I? . y — KN3d^H U'^/Kc/^ t? ; y — kn2^^ l u^/u ? 

{C/jrS (a 1 5 (e)) o' i Mi?. 

[0 0 8 1 ] rco^, juT^LtzWimm^i^^ti. 

y- Kr-*>Sy- KN9(wli, #t^6^n7ti5^ n 5/:^^ft#C0 1 
m&^i: 2^(Dii^m\^it^tiy^ ft#*^±^ ?ixSo ' 

01 6li. mmi»-=f'STn'd^Hiy^/i^\zm^^intLt^(D ' 
®jff*r:^brv>So *]^tt1S«C:fcl.^rfi, 014»C^L • 
y^NANOy- h 9 2 d:fe cfcU^-<:^^<-t^ 9 2 i fi,- 
$ixT*5i?, A:^«a-7-IN;&^^^|^$ixSiJ^ D y ^ft-^-^i. 
y-KN4. N6(cedg*nTl.^So «fflI«S-=fSTT2(::HU'< . 
/Ud^^^^^nSr ^.fNANDy- h 9 2 cd^Sttik^n." ] 
^ 1^ y^it'^<0^h±i^^K^\zmMLXy— KN03&5L * 

So ■ y — KNOO L l^^MZ J: t? , y — KN7{i L U 
^/KCJil!? . y- KN8IiHU^yHC?fcS (016 
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(a)) o : : ' . . » 

[ 0 0 8 2 J y — KN80H \^^/i-{ZX ONANOy— h 9;2. 

y — KN5;65L t^^/Kc:;^^6o KNSCOL iy-<Ji-{zXS 

3t6 (iai6(b))o KN3COH k'^/MCj: ?) h^V' I. 

i;^;^^ 9 2 kJ&^yrvf So KN3(OH U'-^/UjCj: »?NA.. 

ND.y- h 9 2 d;5^Stt{k$ix. ^ d y ^ m-^(r>:iLh±f>^^ 

L,l^^jU\Zf£h (iai6(c)) o .. . . ft. . ,t .. 
[0 0 8 3] tti. ^ ti ^y^m-^-(D^Lib}if>^y)\zmMU 
X h^y^i^:^^ 9 2 1 i5^;ti^L. y — KN9li L l^^MZ. u 

(01 6(d)) o y — KN80H U'<^HwJ: i?NAND>/ 
-h9 2h3ft5gi4<b$n, :J^niy^ft-g-(Oi:*>Td«tHc: I 
I^^Lry — KN6:d^L y — .KNBO L 

/i-iciJ:!?, y- KN2;6^HV--</u{;i/ji 19, y -.KN3;6^L u . 
'</KC*S (gIl6(e)) o . .!,. ... .'U : 

[0 0 8 4] z,(Dm. i.i^i^ti'ttimmjom^ti. mt& 

[0 0 8 5] 01 7f;i. ^4ffltt:tfi!lHlS&9 0<7?»aBSri3^U • 
Tl>-5o ttfflltiSitlilSS 9 0 1^ , 1 0 2 

y ^) y^y n \ 0 A . 1 0 6 i:, ^ 
fifelHlKl 0 8 ^<Sr>l!ix.ri^So /^yU';^«^la]SSl 0 2 

*S«tS 2 A;^<^NANDy— h 1 0 2 a NANOy— h 1 
0 2a (7>fU;^?{C«Jg|^ixfc3l3l£[o]SSl 0 2 b NAND^) 
— M 0 2 a oa;t?*3J:U«3g5£l5]S8i 0 2 b (75415**5 
(tS 2A*(ON0Ry- M 0 2 c t-CWfiK^tiri^So. )J 
jgjSlHlSSl 0 2 bf:J, 3 oO>f iJ^tOFfljCMOS^fi: 

*«MUT«^i)(:$nTw>-5o: oV^:^«±lHll8Si.o 2ii. 

P»3a5^n s^^^ft-S-DICLK^#0g^'.n sx ^ fS-g-REFCLK^ 

ssr-^So : . I ( . 1/ o ! 

[00861 y ^) y^y xiV'fX.O A\t^ 2A;t7<ONAND -/t? 
M04a. 104b <7>tU^?S:Si,Mc:!lSSS-iirT« • 
fiS:^nTV>5o NAND-/— h 1 0 4 10 4 bOA:^?J-. : 

n 5/:^^ft-g-DICLK, #B^i5^ n $/ (f-^REFCLK . 
36^»i&^ixri^So. :7 1; iy:7':7n ^^^^i 0 4 n.y, < 

^ft-§-DICLK, REFCLK<7D5*?. S:*>±3&5oyi:«!|(Otli ^ 
:t»«:L U'</KC"rS[s]Kr-fcSo « ) . V. i 
[0087] y^}y^yy:iy'f\o^\t. ffi;^?^^l:v^^c 

!lSil$ii:7t 2 A;^3tDNAND'y— h-1 0.6 a-, : 1 0 6 b t 

NAWoy-hioea, 1 0 6 b<7>A;^?{w»«i$ti/::2A* 

A<?5NAND^— h 1 0 6 c , 1 0 6.d i:"C«fi)t$iXTlf\ . 5(7. 
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So- NANOy— h 1 0 6tc , 1 0 6 d <r>—-)3<07^ti\^\^.^^ * 
^'«>'U;^«*tHlKl 0 2 tr>tiiA?36^«et*nrv>S. NANDy' 
-H06c. 1 0 6 d(7>ftJl*<^A;f3l-tt. -tn^iXNAJi 
NOy— hl04a,. 104b (?>ffl;b;5^S^Jl5g^ixri^So- - 
NAND^— h 1 0 6 bOffi;t?^^bIiv ltg^,®S:ft -^-COMP^J^; 
tBA^tLTi^So 71; 3^y!^:7D5':^l 0 6tt, rtW^n;^ 
:^ ft-S-DICLK(7>{4ffi3&4#R ^ o -/ fg-e-REFCLK<7>ttti ^ i 
J: i9xiA/r-i^S^^{cit^)e*m-§-C0MP*H U-^/HC 
L; rtfflijJ' P s/i5^ft-§-DICLK(O^Srffl;&5#fiB>^D:s/^fI-^R) 
EFCLKOffiffl J: ^ iittri^S ^ # {CH:«je*fS-§-COMPSr i H 
L U'^/KC-*-Sls]K'r*>So . . ' . 

[0 0 8 8] ^ Vi/^^SSSS 1 0 81:3:, NANOy- h ' 
^-O-/-^— ^^>fe>/^S5i52I5188 1 0 8 a #fiB:J^D ^ 
S'^fS-i-REFCUCiraffilHlilSl 0 8a ^ *a<t S 2 A*<?5 ' 
NANOy— h 1 0 8 b i:, NANOy— h 1 0 8 b (OWj^jICitt ^* 
^iJld^lK^ixfc^Vx^-^ 108c, .108d ^r-«^l 

^ttri^So >r 1 0 8 d jj'-f^: ^ 

0 Srtc, #0Sj^ n 5/^ft#REFCLKi7>i:*?±i^ 0 ^i^bigJS ' 

{t#TiM**^i)i-f ss^r-fcSo ^ ^ ' 

[0 0 8 9 1 0 1 8Ji, yy/yr^^^mmMA s<Dn 

*ffl*;^L.rv^So ■7:7/:7r^ v§i]^^4 8 nand^ ^ 
— h ct :^/<- T-<i^ ^iiyy^A^ — ^Mt-^RE-^^ 
7 r V -< ^> - y /uff -^FEN^S: ffittfk-r S ^ 

^HlrlHlsSi 1 oi:, yy >y h*rS]fS#RSDOfl|«$r»- - 
4^-rs^^:7 h^f^t^^FESSi 1 2 eorESSi 1 4 
t. yyr^ y^:i->m-^RLONi:mti't^oy^:^l^±fS. ■ 
tHlSSl 1 6 ^$r^Sx.rv^So » . 'J 

[0 0 9 0] lia^^iP-frEi^ 1 1 0 019 (C^f *J 
W^KflgSIc b/^l;&H^, ^z^^j^-y/uft-^REN^rcliP^ 5^.^ 
r^>'^^-://Kt-^FEN$:ffitt-fb'rS[Hltet?fcSo ff'J' 1 
jfl^^f'&t^-frlslffii 1 0J:J, 7:7n s/j5r;j-v^ftH5-Rt 1 

ONi^L ^ V^fS-g-TIMJcRlJfflLr 'i'*: 

:7r^ v-f ^/uft-f-FEN^fi^ttft-rSo im;^-8«*p-tl: - 
SSSllOtt, yyviy^:t>'iS'^RLOti. yyi^yhM' 
Sft*RSO, *::^fS-?-MAX, tt:Rj|8*fS-§-C0MPd5^>b{::H ' 

>f ;^;->^/uft-?-REN«rStt^b-rSo " 
[0 0 9 1 1 v'^ h*f6)tS:«FlH3SS 1 1 2li, pM0Si3,fct/ - 
nMOStDV — ;^ • KU-f ^'iSL^dSjBcLifcCMOS;^-^ s>f- • 
112a, 112bi:, 2 0(0>(>^<-'^(r>7^htmti 
^*5:v>(C«SfeLy5i^ 5/5^1 1 2 c , 112d^$r3^S'^ 
(Cii:?lJ{C«StLfct*i§9?^, CMOSi^^-f 5/^1 12 a, 1 

1 2 bSrftdW-f S>r>'-'<-i5'l 1 2 e ^ $r« x.Tt^So'' 
CMOS;^-r S'^112a, 112b li, c^-Y^ :^i?^ft#TI 
MICJ: »9*J»$nrv^So h:*rf6]i*^[a3SSi 1 2 ■ *• 

:7 hS-ffijft-g-RSD^rStOii^, S[Hia-C*So- • ■ 

[0 0 9 21 EORlHlS&l 1 4 m*E<7> 7 h 
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m^KSDti^T^ 1 2fi^hm:^^ti^ 1 « 

^ D j/iJ^fttloy^^^^ h;^f6]ft#RSD<»:<o4S:fl&S:tt:«-r- 

A;t?ON0Ry— h 1 1 6 a , 1 1 6.b Otb;^S:5H/MC<§ , 

(^SjK^^tlTt-r V/^-^J^^Jl 16c i:..NORy— h i 1. .V 
6 b<^>tii;^?JC««l$nfc^>'^'?-^5^?iJl 1.6 d ^T'«ri£ ; 
^nri^So NORy— h 1 1 6 a <?DA;t»JCli, EORIhJK 1 

1 4(Dtil>3 35^®J^^n. ^:^/<-i^?lJl .l 6 cOA^llC;,. . 

Ti^So .-O/^-^yiJ.i 1 6 A<r>\iiiM^h\^'7 y ^ y ^ r 

10 0 9 3] 1112 Oti, "yymmUQ 0(OWmi:^LX 
l^<5o 7 7»Jf8l«5 5 O^i. 7 7^:^ hn— 1 1 8 i:, 
77v':7 h 7 S'^'l 2 0 ^^7>*f6)7 1 2 2 

hJiH#ft*RSO. -7 :7<^-,— T'/ufS-i-REN. tfcS . 

.te*ft-§-COMP. :fe::^ft-§-MAX, S/hfS#MIN^S: tt , m. : i 

/'?/u;^Sr«^-r^v^7 hii*oft-f-SIDfF, Hi. H2->'7.i 
Mxv?;:^^ 6 0. 6 4 0^^7 h*JW-r-57nO<t-§-0«iJffll. 

[0 0 9 4 ] yyiyy hyy^l 2.0l^>;S^*&ff -i-STT 

*5j:t/->7 hii^ft-f-siNFiSrStt . yy ^y hiiIS#ft-§-.. 
Ksoi:mt}\^x\i^^o. iyy v->5^7 yf-x 2 2n^ 

:^rS3fB-§-RSD^fcti;^urv^6o uv^^^J^altR;^^ i>'f:i 

2 4.ti, yy yy hra»ff-^Rso<^>.ix^/Hci^:CT, .»] 

»fB-§-A, B, C, Dtr»J»f&-©-Al, BU CK Dl^tLltmm . 30 

ft-^A2, B2, C2, D2^ Lrm;^ trt/^-So 

[0095lll2 1{i. -^^^^Vho — 118 CO»*B 
^^Urv^S. 7:7 3>' hD— yn 1 8l;i, NANDy— ih 
S3j:t/-<>^<-^T-«ja$nfcffli^'&*5-<i:IsISSl 2,6 - 

5>^lH]SSl 2 8^. «ri»ft#A, B, c, D^±j*-r.s 
»J«[Hl«Sl 3 0^, ftlJfflI«-§-A,,B, C, DCOl^-rKd^<^H, 
lx'</U^Si^rv'7 hi§^ft-^SINF^^^:rS4 

OR0SS1 3.2 i:r*«;5S;^nr>^5o .i .:--': ! 

[0 0 9 6] M^-^tPiirSJS 1 2 6 H 2 2 (C;^-rWJ 

i±{b-r.S(slSST*>-5o m^ML. ilfl^^^'&iP-^lsJSrl 2 6 . . 

It, 77n jyi>:sr>ft#RLON, tfc«,^^ft#COMP;65^:,t> . 

^p-iirESSi 2 6li, y y-xx y i7 :^y\%'^^\m. y.y-yy. 
hJffi»fS-!3-RSO,5:*:^fS*MAX.. fcb«^*fS:S-poMP3&Vi:i<>;.i 
icH i^^/v(Dt^ 1^, anft-^Bw,«rffitt{b-r ja^^-g- ; 

ip-d:lH]SSl 2 6li, 7 7n i5';tVft-i-RL0N. .7:7>>'7. . 
hJiS#ft-§-RS035^HU-</^v .:§:;^ft'§-MAX.iS/hm-§-MIN 
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[0 0 9 7] ^^jSlHllESl 2 8li, 8 2 A>3Cr>NANDy 

«SUr«^!S;*ixTi^io »ffllHlI8Si 2 8 li, 97>f^^-. 
y/uft#REN(7:>j5JStlSi^2:5>(7?i^jSL, 7:7^^.-^, 
/i-ft-§-REN^Ri:;H^ra(^^-^/i-;^ff -^-^ry — KNlOi/—. 
KNli^lciifSlcHi^J-rsiHlSS-CfcSo. ftijfflilsl»i 3 0 > 
li, 2A^;(ONANDy- hi: 3oo-f v/^-iJ'^rftgiSfit 
L/cANDlHl^tSl 3 O a . 1.30 b, 130c, l30d,|. 
^T^fflirv^S^ ANDIhJSSI 3 0 ali. /— KN10(7>/^/^>^. i 
fff-§-^5iix«-§-BWS:S*j',.»Jffll«-i-D^W*Lri^-5. A 
NDIelKl 3 0 bit, KNll<7D/NVU>^ft#^Sixft-i-B.^ 
W^git, *J^^t-i■cS^ffi;^?Lr^/^5p ANDEJSi 3 0 c ,^ 

{f-§-BSrffi*LTl^5o ANDlHlKl 3 0dJi, .KNU^. 
0/Vu;?ift-?-^jii^»^f&#FW«:SJ^, fflffllf&#A*a;^7U-.: 

[0 0 9 8] mz 3li, yy=ily h n— /n i 8 Ot&f^ ^ 

H 2 1 {C;^ L/C7 :7 > h n — i i 8 O^J^IelieS . 
1 2 8lt..7 7^^— x^/l^ft-i-RENCOL U^/l^SrStt.,, . 
r, y-KNlO. N11«:L U'</Hci-5 (0 2 3(a)) o 
Unm^l 3 0 It, y — KNIO, NU^L l^^yU^St^ * 
r, *JWt-§-A, B, C, DSrL u^;u{c:-r;-5 (0 2 3 . 
(b)) . -rfit>^. yy^A^^Zf/l^i^'^rHEM^Ll<^jy(D , 
t^\z\t. i»;^f&#FW, 3gixf&#BWcoix^yHci:b-f V ^ 
M?^ft-tA, B, c, onLi^^Mzfj:^^ . , , 
[0 0,9 9 ] 7 7'<-t- — 7^;uft-^RENi&^:J^ ci 

1.28li, 7 7^4^ — 7^/^ft#REN<^>2^>C0li>^9L:/i: ^ 
D ixi^fl^^/- KNIO, NlUC5^S(Cffi;^?-r5» (1112 . 
3 (c)) o. MfflJESSl 3 Olt. KNIO, mi(D^ oy 

B, c, D^mtf-r^c 't^j:i:>h. mm\s\^i 3,0 it, it , 
/KcL, y - mio<D^ u y ^m'^\^mM\^xmmm-^B '^ 

«rH U"</u{c-r6 (^2 3 (d)) o *J^[5]3Sl 3 oit,. ^ 
ii^ft-§-Fffdi L iiixfS-^BWi&^H u^/ucoi: # . 

u^/utcL, y-\'mo(D^ ciy^m^\z.mntxmn 

m-^D^Hl^^/Ulz-r^ (m 2 3(e)) o 1 i I.] 

[0,1 0 0 ] ORES&l 3 2 It, ^J^lD^t#A, B, C, 0<OH 

(^2 3 (f)) o ^2 4 It, yyiyy Vy y^\2 0<o 
f$*ffl*^LTl>^o yyi^y h7 J'^l 2 Olt, pM0S*5 

^xj'vm^iny—y. • K w-r >tSvMc»jgSb3tCM0s;^>(^ 

S/f"120a, 1 2 0 b ^^^^-iJ' t 2A;^?<?:>NAND,, 

h i: as* i: SrSi^MiSESE L/c 7 -x ^ 1 2 0 , , j 
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c , 1 2 0 d ti:^^\z.\S,m:^^f(^\^tz^n^t: CMOsi 

x'.-rjx^lZOa, 1 2 0 b ^Bm-ti)^ >'^<—'^ 1 2 

^120 i t. 2?.:^(Dmmy- h^mM^^^"y^<-' 
^^\\l 2 0 g ^:^^Sx.Ti^^o ^nM(r>t^tif>^hn. 9 

12 0a. 1 2 0 bli. v-^^ ha*of&-§*siNFl;iJ:f?Mi9'» 

-§-STT;d^m^ ^nri^^p 7 :7v'7 h 7 1 2 0 ti,*-' • 

ji(|#ft^RS04r2*S«-HU''<>'W, L u^/uiw-rSlslK-e " 

lo 1 0 1 ] 02 5ii, h:;^f^^ j/f^i 2 2<Dnm ' 
S::^LTi<^6o h^lSj^ j/f- l 2 2 li. '2'7<ti<r>m ' 
m^- hl22a, 122b (DtH*4r3:i;Mc<S31*^i:yt 

«-A;t?tc^n'?:'ix®JBE*ixyt2AA6r>N0Ry-ih 1 2'2* ! 
c, 1 2 2 d ^:-C«^$nTl^5o NORy- Kl 2 2 c 

h 1 2 2 d (7>A;^7iCI:i, ^Jt^Pft^A, BsS^fl^^^nn^ • 20 

So NOR>y— h 1 2 2 b<omM>h\t. ^yiyy ^•)5^ « 

fS-f-RSD*^a3;t?$ ixri/^So h^fpj 7 5/^ 1-2 2 

/ujc/j^o/i:^#l::. yyiyy h:^l6]^t'§-RSD^H u-</u ' 
(c-r5IsIJST-*>5o ' ' ' ' 

[0102] 026 Uv>^^j1*^;^^ 5/^12 4 CO' 
f¥*ffl^^^Urv^So Uv^;^^51tR;^'Y sx^l 2'4I^V 2-^ 

j'f" 1 2 4 f:i. ^^-^^^ K«l#ft-§^RS0d5H ixX/u<i: 
«ffl)ft-^A. C, D^*JfflIft-§-AU"Bl, CI. Dli: 

(C, mm^%k^ B. C, D$:^Jfflim-©'A2, B2: C2, D2^ L' 

[0103] gl27li, ^T-f >SJ^95 5 2'^^brv^ 

-So :7 r v-^Jt^i&C 5 2 li, >r ^='^> ci—'/n 3 
4 , 2 it;& ^> 1 3 6 , *:*:*/h^«^ttJ« 13 8 $r4ix. 

V hy^>>'ft#D0WNSrtil;^?LTl^6o 
[0 104] 2mi^^\^^ 1 3 6I^/;^7>>V hTs/:/ft' 

«^>$-t*ra5«' 2ji^^>>'i^ 1 3 614, -ilfs/h^C^V^ 
I 0 1 0 5 1 *;feft/h«iaiS 13 8 ;<7 ^> so 
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h n— /H 3 4cr)f$*ffl*:;o^LTl^6o 7r-<>' * 
=1^ h D— /n 3 4 14, NANOy- h:J3j;Uf^ ^^'C.•• 
h n-yl. 1 3 4 14, 0 2 9 {C^-r»Jfflltt«60l- 1^:^36^ 
;<7 f?^' hr 5^:?^ft-§-up*5j:t/;«7r>>. hy^>vft-^DO 

upi3j:t;5^5?v hy(>>'m-§-D0WNl4, :7rY>''f 
^^^^ vr y-f^^wn. >r ^-^^^-^//Kt-tFE t 

N, ^^^^^ h]«#ft-#-RSO, J:bK.e^ft-tCOMP;&^Hl^Xl , 

f\^<r>b%: *5irJ^:7r 'Y^^-<^>-7^/i-fS-tFEN36m • 

/U, hJll#fs-§-RSO, lt«*g*ft-?-CQMPi6« L U- * ' 

J4, ^^r-f v-f ;^-':/yi-ft-^FEN, "yyiyy hJi|g#{t-§-R^ 

S0:&5HU'-<>^U, tt:«,e*ft-§-C0MPd5L UX^'KO^gr, *3V 
XXJ^y r ^ >^ ^^—y^^m-^FEti. lt«!.eS:m#COMPd> 

[0 10 6] ±MLfc*»«c*aiHlKt*l4, eAT^-rj:t 

3 014. ±a!Lfc^lHlSSi)^^T5ttffillS<Offlffl)*r:^-f:7i 
u-^-^- hT-fc-So te*iPSO»Jfflll4, y-lr 5/ h{t-§- - 
/RESETO«M5(c J: H*&*ix, (0 3 i') o -i 

(0 3 1) , y^r^^^^^^HS (0 3•'' 
2,' 3 3) , yy/yr^>m^ (034, 35) tm' 

»irrt>ti^o ^y^mmm. yr^:y^Mmmt.-mm'- 

So ■ . 

[0107] (a) ^30^19:^ (031) : "1 

^-f, ;^7^ 5^:/S 1 (C*5l^T, 02*5^U^03lC^b 

3 6 (Dm I , m2 h uc^;^^ 6 0, 6 4, yy/y ' 
r'^i^»m^4 S\ yym'MUs o<r>7y->y ^^yy'f- ' 
r 2 0 , 7 r ^'WIBW 5 2 O 2 ii^ f> 1 3 6 ,• tt ' 
fflit«SP4 6<omi, m2 5>jg[al^8 2, 8 4 cD«DJ«^b 

[0108] 03614, l8*Mt-i-«±S3 20Sftf^«::^-' 
Lr^r^5. BB*6fS*«*«3 2r4, y jx hft-f-ZRESET * 

ttfflltt4fl54 6«f4;' i:vMcraJfflUr»f¥«rM<^L,. «J 
mi ^iS)lHl58 8 2 IcfeVNr, F^^jJ^ D 2/:^^ft-^CLK- 5 



(15) 
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[0 10 9] Viry b it^/RZSEl<0$m\±it\^. . 

U BK CI, Dl*5 J:t/«ffllft#A2, B2, C2, DZSrSitft. •:, 

6 (HI 2 . 7) li, BB*Sft-§-STTOH l<-</^SrS«t, 
V^5^S:cp*(^fl|C(3:0) = (l,0,0,0){CK;£-rSo. • • : 

[0 1 101 yy/yr-(^^mmn4B^{m\B) li. 
So '77v':7 h^y^i 2 0l:J,,^5^fblcJ: 9, 77^^ .. 

y hmSft^RSO^rL l^'</HC^6o H 1 , 'S2^>rai51. 
jS8 2, 8 4 (013) li, M*Sft-§-STT(OHU"</^* , . 

[0 1 1 1 1 03 7li, >tt:+git»954 6r-<7:>*iJ^,n ^ 
m^<0^^ ^Vi/Sr.T^Lri^So- ^l^/ilEISS 2li.. ; 

So m2»J^lHlSS8 4 (Oa;^Lfcft#l^. ^^-tl3;t//<- 
yyrS6iaXXfy^-7^ti^<t^y7SS{c^l^^Jth. 

nSo ^br. #RBi5^ n 5^ j5^ft#REFCLKi:P^a5^.n J 
m-§-DICLK^(7)tt^i^^ttg5^nSo . . 

[0 1 1 2 ] mi, :^2i>^[H]K8.2, 8 4(OS)f^«:BB. i 

Ibai^-rSf^fflS^ n *>^fS-g-CLK13. /CLK13«:«^ L 

b tti;^ s ii^ o 5. ^ ft -^-CLKOS. /cuaod^^m u 

<Dwmwimn. yyiyy^bm^m-^Ksotowm^^i^y, 

^tsISS^Ki^T. 5t#J6^lc, mi. m2i>':7 huv^.;?:i^ , 
6 0, 6 2 (7>ffl[4rK5£LrtJ:t\ . . ; , ,1 - , vv....v 
[0 113] (b) ^7^73^K:£ .(li!3;l) ; ^' , v 

ESS 9 Oli, #0B^ n iy^J^ft-f-REFCLK^f^ai^ P iX iJ'ft 
#DICLK ^ 4:>k«f S o 95 o 2X ^ ft -tDICLKO 
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tbg^i^*ft-^C0MPliH^^>'^tc$i^5o tfcetlS • 
mft-^coMPOH ^'<yHc:J: 19 , ::(?>^, f^as^ o j'^fti. 
•§'DICLKSriib-ti:S»Ji»;a>?T*5nSo rtSiS^' o s/ :^ fE-g-D . 
ICLK<?Df4:tH BB ^ o 5/ ^ ft.-§-REFCLK<;>fSrl^i ^ ^ 5§n,T 
V^S:^-g-(cr;J, lt«,e*ft.-§-COMPrt:L l^-^/l^tC^ixSo , 
tb«ie^ft-§-C0MPOL U-^v^^J-i: IP, I^95^D, 
5/^ft.-§-DICLKOffita«rjiie)S»Jfflld^fT*5tl5o \ , 

[0114] ry'T'S 4 {;i:^l^r, 0 1,8 \zm\^fz'7_ ; 
:7/7r>< :^*J^ffl5 4 8f:i, eorIeISSi 1 4 ^rfSffl L, t, ) 
r,,,tx7 h*-r&){%4«isis8i 1 2ic»«p$ttri^sfll« j , 

(ftii[2io^^7 h*fp))^. h::frf6j^365-ab J 

(^X7,h5^f6];&^^ft:) <0«-&, rtWi5^ni s/^ft-i-DICLK , 
(7>f&ti36^#.^,^ o i5^ft-§-REFCLKOffit@{Cifi<5t>/t^:*'J,t 

yt^^ (^/'^ h:J^fS)»«?[5I8&l 12) -r$S(cffi:>n ] 
S/^a6,>(115§^«dMg:«^ixSo . .. : 

[0 1 1 5 J yy/y 7 ^ 'yMU%4 boeoressi ij, . 

y s 6 JcioV^-c, 0 2 1 \:L7^\^tzyy h \ 1 

81^,. affilft^®^?»:tSMffl)$r^T5o iS55^0»Jffll . 
Ji, 02 2 lC;^L7t*JiSlJytl^0*5j:r/0 2 3 IC.^LT^CiJ' 

^ >':/0tcUfc;65orff ^ixSo 7 >^^^lfi9SB#, 
7.0 $/:?';^>'ft-§-RLONIiL u-'^yuic/jrori^So; z.<otL. 

.7 :7 3 V h 13 — /n 1 8 li, fci:«SS*ft-§-COMP3&5 L . 
Ui^/UO^^fC, xi;z^ft-§-FW«rH U^/i-J^L. Wt0ft-§- 
A, ^^YWy^MZ-t^o 77=1:^ hD— 1 8li, It. 
©SS*ft-§-C0MP;6^H \y^JV<Ott iittft-g-BW^H U 

[0116] 02 Q\Z7r^l.fzi^y h Uv^;^^3StRlH]SSl ] 
2 4li, .7 7v^:7 hJiK#ft-§-RS0:d^Ll^-</KO^#. M ; ,^ 

fflift^A, B, c, D«r«l«ift#Ai, Bu C2, D2^urai;t;. 

hjil#ft-^RS0d^HU'^/wt7:^^^, ^J«9ft, 

-§-A, B. C. 0^*JWt.^A2. B2. CK Dl ^ LXm;^-^ . 
So. 038 (a) \ii.^ni^uyi;^^kC\Jk(DmU\P^s 
D J' ^ ft -©-BCLKOffiffi^ D it A/ "CV^S4&-&^^?;li^^ . 

^^<D^y) m^k.mm(r>m.m^7f^\^x\i^:^. \ ^ 

[0 117] >e«itS^(7>.SII,. itajg^ft-f-COMPd^H 
^jy\Z.fj:^t:Lt^\:-\t. F^fflS^ o $;^ft-§-ACLK«:ACLK' . 

;^fE#-BW3d^H $IJ®ft-f-C. D^d^HU-^/KCj 

$i^, ^7C^7 hJiII#ft-tRS0(7:)HL^-</u{cJ: Mm 
ft^CK Dl;6^H U''</^J::^tixSo 0 5 Jc^ LTtm 1 v^:^ 

hix^:^^^6 oli, »j«ift-§-ci, Di*a<tr31Rft#P0 

3*.L U'^/UtCL, »Rft-&P04S:HU'</l'JwL, -f^-TT) 
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/Hc/j:-5e :iOL U'-</HcJ; i^NANOy— h 6 6 b OUJ;^ ^ 
j5^H l^X/Kc/j: , allR{&-§-P033&^L UX/Kr/ji?) /P' 
^-r-SWWHSJSe 6 (HOfett!!) (7>N0Ry- K6 6 aO V 
(51S^ft^P04) i^H U^/l-{C/^6o ' • ' i 

[0118] -f ://i^f&^E036OL U"</u{c J: "9,0 

04*'L UX/U^»t,H UX^UJC-rSo >SlRfS-§-P04OH U 

0 7 J::^ Lfc^ 1 ;^ >r ^^ESS 5 8 5^^^ >9 
^'<r>mVim-^ (P03«) «ffl!ft-©-cid^HU 

[0 119] tt«lt«<0)e*, tfc«je*ft-§-COMP 

112 v-^^ h 6 4{i, «ffi)ft-§-A2. 'B2«:S<j-ral 

lRfS-§-P13SrL UX/K- mtliiS-^?l2i:H\y^/\^\Z^ '' • 

Y^-— :/>'i^ft-§-Ei2^H u^yujr-r^'o -r^^it:)''^', 
Wii5ft-i-A2<7>Hu-</Hci: t) , 5liflft-§-Pi2i^fcH:^j br • 
i^S^JtasSSe eoNANOy- h 6 6 btT^tli;;^^ — K^^St 

Y-t^— ://^f§-§-Ei2d^L i^x/u^i^bH ux/u ' 

h 6 6 a <Dffl;t? (jSiRfS^PlS) d^L \y^M:ifJ:^. ' 
[ 0 1 2 0 J ^ A'^ — :fMt-^El2<DH U'X/Hdj: 19 J ^ ^ 
9{^.T^Ly^iiji£lftf5tt{blElSS5 6 i<*^;-://uft-^EN- 
13^H \y^Jl-f>^hL L^XyKcf-So y^yl^ft-§-EN13'* 

S^ft-§-Pi20H i^x/u{cj: "9 1 EI8 lc:^ii:y^ll2;^^ 5/ 
mtifJ:P^M^u ^y^m-^-BClK' t^±m^ti^o 

[0121] r itn^m^^m^: »9k9^(om ' 

tKm^ (pi2^) <Dmm\:\t. mmm-^A2t^Hi-^/}^\z^ 

/j^sn^TtriPix-So mmic- «»«-i-OjS*^ft-§* '(PI 
3«) (T^gttfbli, W»(S-?-B236«HU'Xyn-7ji:5- ^-C ' 
fri^n^^o 03 8 (b) y'7^mmm^\zi^^i^f^ 

fR^ci 5/^{t-tACLKCO>fcffld>F^ffl5^ b > ff-^-BCLKOffi: 

[0 12 21 ±,^vit^mn^m\tit. msa (a) \z' so 
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TTiLitX^lZ. n j/i^ft-tBCLK, ACLKI^, ^H-f i 

nSffiSDU, D02Oa;f3Sr{^fflLr^^$;aTl.^6o tflC 
tifck^OiS*, lt«te«ft#COMP3&^HUX;Hc<^o"3tt • 
i^lcfi, P^^iJ^ n 5/i5^ft-§-BCLK*rBCLK' \Z^WT^mm '^ 

<5o ^Ur, JbxEU/clg|3 8 (a) (^tftP^ ^ I^^tC, m ' 

2:>-:7 h i^^:^;^:^ 6 4d^t()f^L, m2:^^-r ^'f^iHisse 2 • 

[0 12 31 tttait®<T>.e^. fcfcg^^g^ft-^COMP 

ACLK' \zs:%'r^mm^ni:>ti^, -r^j^t^io. m^m^' 

hWS#fB^RSO(DL ux/ujc^ ip. ^j^ft-^-A « - 

{a)'ComW<i:l^«(C, mi h l^i:^^^^ 6 O^ft^Klf^ - 
U,**t^i;^'Y S'^^S^&S 8}fi5^?)e*D»), igJi£|ftD02O:. 

ti-5o 

[0 12 41 7t*5. 3l3S®(0^!9e*.«Cj:f7, h*v 
(6]i«iSf«Q#{C7fcofci:#IC, 02 5\Z^\.ftiy^7^ h^fPl ' 
^ rxf^l 2 2{^, "yyiyy h *-(^ft-^RSDO U'^/UiSrS- ^ 
Is-rSo E3 9l:J, f^fflJ^n 5/^ft-§-ACLK. BCLK(D^ 0 

[13 9 (a)t^. 2xi;?7 V^J' 1 3 60«3MM^*:SI1*'- 
?!^fll'C^^>^ Lyc^*(7) "8" \Z\^1^^^\ 0 3 9-(b) 

2xi;«; ^'^-^J' 1 3 6otD^fit^**}5>t)i-ix)t» ■' 1 
"4McL7t»-&*i5^Lri^So • < 

[0125] mi 0{C;^L7^MrfllHlSS3 8, 4 0 li, ;<7 
^'^'^^^fil^ft^^/h (ifn) <r>b^\z. tm^ ^ V^^^hZ 
LKSrf^aSjJ' n iy^ft-g-CLKI^: LTm;^L, J^^^V^ffijJ^ ' 
*>C (1 0i6«Ol 5) <0^^<C, rtSC>o yi^^mc 

^^>i^m<r>mmzj:^^ ^ y^m-^-ciKKD^iLn^' 

'K(C-&ttg^i(7>iijSg^D0K D02, 003)5^ ' 
(^iljSSDll, D12{Cf6](trS^b-rSo Lfcjft^oT, 

«(^>:7r v«!)JWW»lc:fci^r, ffifflHISS s: 4 01:: 

m't^ztt^-^mzfii:^. -:*r, ;^c> v^fil^cfD^ofitv^ 
*>b-f t>L5t*i'&{cli. 03 9 (b) tOT^-r^5l-, 1^ * 

Xi m^it^^^t^m:k'r^o 

[0126] ;:^7' 5/:/s 7lCi5V^r, 024lC^L7t5* 
:7 5/7 h7?'^12 0tt. 7y=^> hn— /H 1 836»fc • 



(17). 
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#fI-§-RS04:S«GLT, F^^^J' D 5,i;^{f#ACLK, BCLKO 

(0127];^riyyS8 {c:^i^T.. HIS ic^uyty 
y/yr ^ >mmM4 stDi^y h*-fS](*1^lH]S8i i 2.^ 

h*-fS]{^1^[H]|^i 1 2f;i, ^^(Dyyv^y h*fp]ft-^RS; 
10 12 81 ikfc. >^7'5':?^s 1 o(c*5i^T, yy/y 

T'^>mm^4 son y ^ :^>^±f&^^ 1 1 e -EOK f 

d^^TL, ::(7>«. yr^:^^Mmmtmt>ti^.^.,ii.^ 
(c) :7r-r V'l^JMPS (113 2 . 3 3).., V 

;^7'ix>^s 1 2(c*5\/Nr, ■7:7v'7.hJ!il#(t-§-RS 

sod^H u-^/uoa-g-, s/:;^S,i 3 {c^tr-f;. i 

y^T-y^S 2 2tC#fTt"'5o f ?t*P^>. ^^T^ j^y^S 1 3 

iJ^ft^BCLK ct 1:? i8/yTir>'5«-&(ctf *:>K2> :7 r .-.j 
PST**?^o ;^XiyT?^S22'-S30ti:v F^^S^ o 5; jjr . 
fg-^ACLKCOttffi36^F*3ffl5:5' d ff-^-BCLK J: tJiSnrvv-S 

m^\zrft>ix^yr^:^WMm&'Vh^o^ 
[012 9l>«vriy:/Sl3 lc*5l^r, 0 12 {^l^Ufc; 

tiib^ mmny^T- y':fs i 4\z^n;r^o^n^^°:y^ ^ 

[0130] :^Xiy:7'Sl 4(w*3l/^T. 

fitdU 0it»:(O "4" icSnSo ^7^s':;^s 1 5{c*5iv 

r. 2x1;^ i7^^^0±tt2 fs/ hCNT3,CNT20Md^. 

1" $;h., V. hfit;6^l Oxi»o /;i 2",^ {c^ix-So , 40 ^ 

l^«JcLr, :?^7^.s':/S 1 6.--S.1 8, i/^T'S,! 9,- 

^5'coeJcoJitt2 tr y h(Dmt\ Tyl" I'+l" S , 

^^V . ....... t V 

[0131] —:^^ y^'r s^ys 2 2lc:*3v^T. 0 1 2lc ... 
J: ?) igixr V^ s a-g^, rtSfi o ^ ft-g-DICLKOifcffl ^ , 



[0i,3 2]v^r^>^S23 (c:*5i^r, 2m:tJ^>^<o . 
±ii2t'y hCNT3,CNT20fi;&^ "+1" ^n, ;^^>>'h> -; 
filidU Oiil^iT) "12" tc^nSo y^'ry^'S 2 4lc*5j 
V>T. 2ji;fr '>>'i5^<^)Ji4t2 t'l/ hCNT3,CNT2<7>fiS*^ v v 

"-1" ^ti, :^oi^ hmi>^i om^<o "4" ic^n 

f^^lcLT, yy" yys 2 5-^3 2 7 . ysT- yys\,] 
2.8~S 3 0{C*5l^r,. >(4+B(Oit®)g^{;iJCSDT2ii;<;i.U 
^>:^^5'toefeO±ffi2 \fy hOflSi? 1". r 
1" ^ix^o 

l0,13 3l 114 0 (a) \t. ^ yi^iB^ACLK<D 

iim^^^^ t^y^m-^BCLK<0^tL^BX '?#xiA.TV^^an 

^^1 3 6(D:bi7> hm\^. &imtWl\Bl^9 OXtDitntS... 

mt-r^o . . ^ . ' . ..n 

[0134] 1140 (b) I^W^ P 5^^ft#ACLK^7> j 

1 3 6(Z>;&^>>'hffili.,04O (a) tt«tfc c 

g^E5iSS9 o-C(7>tt:S,<SS:lciS:i::T, i&fc'?/ h^feflSik 

I 0 1, 3 5 ], wCOJ: p tC, P 5/ ^ft-^ABCLKcOfir , . 

frbixSo. ;^7"iy:/s 20. s 2 1 ^tzi-Xyy- y^^s 2 . 
9 , s 3 0 ^^ttufc^. »J«9ii. yy/yr-(>m^.' 

[0,1.3.61 (c) yy/yr^ >:mm.m3 3 V . 

5 ) . ■ . i . ■ . ' . » Ji j r 

, 3 2^c*sl^T, yy-yy hfll#ft-§-RS r 

00 l^^/Ui>^ tb® -So . 7 :7 7 h J«#{t ^RS036^ H u . . 

y bM^m^i<soi)^L u^/\^<Dm'^ . .mmityy- y -/^s:, o 

4 4^c^^t-r-6o -r/jt*:?^>. ^^x^^-i^^S 3 3-54 3,.^; ;r 
P iyjJ^ft-i-ACLKtOffifflj&^f^as^ P iX^ft-g-BC 

LK J; 0 iiAyT-v^.s«'&ic?rt>ixS yy/yr4 ^^WSo j 

*J^:7P—T-*>So.;^ 7^3/^5 4 4~S 5 5li. P^BiS' , 
P s/:J^{t:^ACLKCOttta;6^rtffl5^ p 5/ iJ' (f-^BCLK J: t) ii^ ,r 

[0l37];^riy::^S3 3 lc*5l^r, H 1 2 lc;^Lfc , 
&fflit«lH]S& 9 0 1^. P^^i^ P ix i5^ft^DICLK^# BP.i^ 
P SXrJ'ft^REFCLK^OttW^JtK-r-So rtffl^PS^^fS 
-g-DICLK(0>|S:tij65#S^ P ft-§-REFCLKOffi3fi J: ii ] 
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■\thitif^. mm\t:^'r y^S 3 5 \z.mi^^o - ' ' 
[01381 ;X7'5/yS3 4{c4oI>t: 01 8IC^L/c • 

N;d^L U^/UO^ tic, F^Si^ D vy;^ft-^DICLKOtet@«r 

x^<r>mmkmm (a) {^/t^L/cJ: 51-, :7r-rv'^;?;i 

n-rso '7 7/7r-r>'Mffli95 4 si^, S/j>ft-^MiN;&^- 

*!>5^ 2ii;^; f^V'iJ^ 13 6 oiyj «p T;5^ -5 ^*»J»r' 

-rSo ^ur, 9y/y T ^ :ymm^4 sn.- mi 9<r>'^' 
mmi^mm (D) lC;^UfcJ: 51c, 7:7-<;^;-:/;i.fI-^ ' 

10 139] ;:^T-!y:/S3 6IC*3V>r/ 0 2 8{C;T^L3tl 20 

:7r-r hu— /n 3 4 r^, :7r ^^--r^^— ://Ht ' 
-?-FEN^g(tr, H2 9<7>M^^p^^^^l2I (a) {z.m\.fL^ 

V^fii^ ;^ r>>'>Jrfg^CNT3-CNT0i: LTW •* 

01 Olc^b>i:«P^[Hl»8 3 8; 4 0«i 
^ft^CNT3-CNTO{CJCSCTl^a5^ n 5> ^ ff-^-CLKI, /CLKll 

10 14 0] 7 7/7r-f vpsr-f^i; 4 f h(D:?5;r> 
5/:7'S 3 7 icjsi^r, 0 2 1 IC^L^tT Z^ov h o ' 

— 1 8{i. y y ^ ^^—^ jv^%m(^^\-ix . 0 2' • 
2o««ii^^0 (D) \z.7^\.tLX.'y\z,. ji;^ffS-g-nr«rSi 

{b-rS (0 2 3(c)(d)(g)) o 0 2 6{C^L?t^/:7 h Ix^^ 

i5^6 4Ji, WiBm#A2, B2^S:<tr. 

ftf-FU, P12. ...i3j:TJ«^;t>-:/>'i-fE#EiK E12: ^ 40' 
S:0<75feffi||Clov^:7 h-r^o S2>^'< s/^I5]K6 2 * 

T, 5M*R-r^{S?S:l^@<^:>5g52lft4rioStiSffi!l («rijx:«Di- ' 
1) tC:>/:7 h-fSo -tLT, 3iJ4lHlSS5 '4 tf; f^SJ^ b " 
3/ fS-§-ACLK, /ACLKJ: !?^S:^i(7DiS^Tl^^ P^a5^' nV ' ' 
^^fS-g-BCLK. /BCLKS:a>7i-:5c 51iSIS:®tt{blHJS5 5 6 

»$n*m;^?«:<ft®-r5o ' • - ■ 

[01411 5g3S«to^O»x:«:; i2it^!>i^ 50' 
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So Z.mz,}h. 03 9 (a) {C^LrcJ:5«-. iijiiSO" 

D yP^'^Z\.mti>y^iy^^^'r^Z.b\tfi:\^. y^y- y' 
:fS3 8lcfev^T, 0 2 4{C;^Uy5:7:7v':7 h7 j/^ 1 
2 OJi, hii*a«#siNFS:S<j"r^:7^>:7 hJi|l#f&''' 

[0142] ;^Xiy:^S 3 9^c:^3V^T, 02 Tlt^lrit ' 
yr^>=^> h n— /U 1 3 4 fi, C>>' h r jy:/ft-g-UP 
*Sf4fti-5o 2ii:<7 [^i^jjr 1 3 6li. ;i!7!>>' hr 5^:/^ 

n iy:J^ft-§-CLKIOtt:ffll8Smffir^. 2 xt;^t; ^> 1 3 6 

[0 14 31 — ^/ -^^r-j/^^^S 3 5^c:*5l^r, 01 sir* 
^L:fe^:7/7^r-r >*Jffli9J4 8 li, :&::*cft-§-MAXO u 
-<yu^^-^-r6o 7 7/:7r Y >'Wiffi)§f5 4 8 fi. S::^^ 

HLm:iSb-^Xh2m^ i^ly^ 1 3 6 Ojffi I? ±36^ 

BitJmi 9<Dmmvtmm (a) tc^uyhj: ^icjp^r 
>r >' ^ - y /uft #FEN*: Sttfb b , M ffli ^ ;^ X 5/ ^ s 
4 oic^fT-r«>.'^7/>^T-ri^#J»^4 8ii, *:^c«^ 

#MAX3&^HU^/K7>^#|C, ^ i5^ft-§-DICLK(7?^ 

ffl«ra^ii:S^ 2i«;«; l^^iJ' 1 3 6 (om^ Jiii^K^ t^f^Z 

s^*ij»T"r5o ^Lr • 9yyyr^>mmn4'siii'''' 

0i 9O«9»4*JS0 (c) Ici^uy^J: 51::, -^i^-r^^-'' 
:/yuft-§-REN4:fiftt<LU, *Jffli$:';^7^ 2/:/s 4 i Ic^f?' • 

[0 14 41 y.y'yZf SAOlZiSl^^X. ^2 BIZt^X^iL-' 
yr^>=^>ho—;i-i3 4n^ yr-Cy^^^—'/ji^^'' 

-^FEN«rSi:fr. m29<r>mmv(mm (b) ic.^uyt'cfc'- ' 

^l'3 6l;t. hr s^:?^ft-g-UP4rS<tT. i3^:>'^ '' 

M«r "+1" L. Vi5^ft-§-CNf3--CNTO^ Lrfcb:t?-t" ' 
So 01 0IC;^Lyb1iratHlSS3 S , 4 01:3:, ;^(>:^i5^ft ^ 
#CNT3-CNTOIC«;Crrta5iJ' o 5/ ft-^CLKI. /CLKI<7?'tt 

[0 14 5] ;^X5/yS4 llC*5V^T, 0 2 lIC^LTt " 

^73:^ h D— /n 1 8 li, y y ^ ^^—^ /i^m^-m\^' 



:itT. 



2 2 



(C) IC;u^L/cJ: plC/a 



■i-SINFSr^ttfk-rS" (0 2 3 (e) (f)) o' 0 2 6 {ZTr^X^it 

iyy hi^i^^y^^miR^^i 2 *J^ft-§-c, o^rSit ' 

T»J«§lft-^CK blS^fStt^b-rSo 0 3lC^L7tmiVy ^ 
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tlhmiRit-^POl. P02, ...*5j:tP'<^v-^vMt-§'E0K; . 
E02, ...^m<^:^m\Cl^ry7 h-f.^>o iy,^,© ; j 

X.lfD03) iCv-y h-rSc ^LT. 3gjffi0K5 4li. ^ 
vt 5/ ft#BCLK, VBCLKJ: "^)^iffi^05ll^F^^fl5^I' o 5/ 

10 14 6] :icr-, 5iaiS:(7:)^t)#x.f:3:, 2x1;* ^> v. 

iJ' 1 3 6 C7);?7 r> V hflti5^*:;*Cfit ( 1 0 itScD. .M 6 " ), . 
O^#lcn*pn^o Z,<r>1^}h. 0 3 9 (a) {c^.U}/i:J:j 

agM^CO^J^SX-iCj: 19 F^a5i5^ n 5/ ^5'^t:§•CLKIv 
10147] :;^y-yrfS4 2^\t. JixE Lfc;?^7'.S' 7" ^ 

3 8 i:I^C*J^S)>6^^T^Ptl. ^ :7 v- 7 h «S#ft-^RS0O u ... 
-<;U;6^Ste^n:5o.:^r s/7'S4.3lc*5i.>r, H 2 7 

ft-g-DOWN^rStt^b-rSo 2ii;&?>>'t^^l 3 6tt,v . 

[0 14 8] 3^6,. S 3 9, .S4 0.; S 4 .3 ) 

MtBliSt5>^r s^T^'S 3 2 --^tT:f-^So, , 
— s/':/S 4 4 ~S.5 4^l:i,. rt^^ n s/i5^{t-^ 

7t::^r 5/ 3 3-5 4 3 i:l:i3St::tTi:>ixSo 
T-VfS 4 4tC:fcl^T, 01 2JC;^U;fcitt:ffltfc«!|5ISS9 , 
Oli.^F^^:?^ n :J'{t#DICLK^#0B^ D 5,^ff#REFCL , 
Ki: coffins ^tt^t-r^o P^^i^' n 5/^.ft-^DICLK(Ottffl3&V.. 
#K ^ u 5/ ft #REFCLKCOttta J: .0 xi A/.-C> -5 ^-B-^,. n 

;^7'sy7^S 4 6{w»ff-rSo , , ... i i ? :^.'!*' 
[0149] J^^x S 4 5lC:fel^r. Hi 8(C^Uf:i. 
^:7/:7T^>'M^i^«R4 8l:i. &:;^ft-§-MAX<o 

^:=.^$r-^^^ :yy/yy y( VftlJtSlfB 4 .8 . ,*:^«-§-MA , 

1 9 <o»Jffl)<^1«lI (F) {c;^LfcJ: 5t^M :7 r ^ v.-Y^^H 
-y/ufS-§-FEN^S14^kL/fty»Sr;^7=: 5/:/S-^ {c^ I 
n-fSo ^^/P'r.-r >'M»ffl5 4 8(i, S:^ft'§*MAX>ei> . 

Bfr-rSo -tbr. ■7 7/,7r'Y.:/-WJ?995 4 8 li, 019.. 
o»j^ttl^0 (G) jC/^.L/c^ 5 ic, ^.7^;tr-://i-ft 
#REN^gttft:b, .^W^^t; \z.Wn:rjb.. ... 
[0150] ix.:/Sj4,7.t»{i. o 

4 0 ^Pi:Mffl);6^tf*5>n. 2iS;i& t>V^J'.i 3,6<75;*0.>'^ 
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hfit:&\"+ i";$iix5o ;^,xs/^s 4 8{^*5v^ri>,02.^ 
1 ;::^Lfc,7 h.n— /ui i sii, ^y^^---rf/^ i 

{t-§-REN«rS«*T. 0 2 2 coftijffll<ft«g0 (G) IC;^ Lfc j 

hii^Dft^g-SINF^ffittfbi-S .(0 2 3 (c) (d) (g)) . u 1 
0 2 Q\Z7^\.tL->y h ^i;^;^^aStRlfilSSl 2 4I^..«» - 
ft-g-A. BS:S<j-r*JfflIft*Al, Bl^fgttfkf 0 3 1C;. 
;^L/c:||l h Ui;^;:^^ 6 01^, *J^ft#Al, Bl^S: 

— >^/ufg-g-EOl, . E02.,;. . . 4r0ofetty«:: i oiXT^.h-f'. . o 

(fi^'Jx.i^poi) ^Sitr, m^'r^'^^Wi^,<r>mm,\ 

5l»lHl88 5 4 li, rtSBi5^ D $/iJ^{t#BCLK. /BCLKJ: ijffi. 
ffloaiA/"Cl^;5rt«|5^ P.S' ^ ft-^ACLK. , /BCLK^ W;^-r 

riD02)Jc«*^^ns-l'.t>---://^ft# (^•Jx.liE02) «r#^,- 
SttfLUv S3SlHII»Tffi»$^nSffl:;fc?«rffi«-r.So: , ^' 
[0151] ^r-^j/t/S 4 9r*li, l.mX^fzy^V' y'fSi-^ 

3 8 ^i^c#j»d^tT^n. yyiyy hiiiSfi-^Rsoo ix, j 
-^/uj&^Ste^ttvSo -^x$/::^s 5 or-ii, ±j£l!Lfc;^7: u 
s/:/S 4 3 ^l^ir^Mfflijft^fT^^n. 2ii;j&f>>'^^' 1 3 6(7>^t 
;e;f>>' h(i;6v"-l7.:$nSo y.v- S 4 Q\Z ^ 

*5i^r, 0 1 8{c^tfc^:7/':7r ^-ffl^^^ SJ^M y,} 
^/hft-i-MiNOV-^/u^r^rL^j^i-So ^ :7/7r -f ^ffl vj 

n -/:5^ff^DICLKCOffiffl^3g^ii-rt> 2iji;^7 1 3. , , 

/yr-omm^A sn. mi 9(Dmmvtmm (f)jc,, 

^L)t J: 5 , y r ^ ^''f ;t^-://KS.^FEN«rffi14{fe:. m 

mn^y^v- yys 5 i ic^n-rso. yy /yr^^,:, 

M®^4 8li. :&/hft-i-MIN^^H U^/HT^^tfC, 

^ D ft -§-DICLKOffi:« ii ^ -ti: S ^ 2 xi;& ^ 1 ^ , 

3 6<oj»i9T3&5"9 3ft^ie::s^«»f:t-So;-€:ur, 7:7/) 
:77'<>'ftiJ^^4 8 1:3:.- 0 1 9(7:)M^it^fil0 (J) 
L^J:5tc, '^y-f^^-T^^'Mt-i-REN^rfi&ttfbb, MP..,, 

[0152] ;?^x$/:/S 5 1 J/T'S 
3 6 i:I^CMffli;6^ff bn, 2 1 3 6 (75;* r> 

hM3&v."- i" ^ixSo s/^s 5 2{c*3i^r, 02^^ 
ilc:^i,fe7:73>hn— /n 1 sri, yy ^ , 

ft-^REN^S(^T, mzz<nwmw^m (J) ) 

J:.p{C.,3g;h.ft#BW^f§tifbU. Wffllft-^C, D*5j:T/v^,, 

:7 hii*aft-§*siNFS:Sttfb-rs (0 2 3 (e) (f)). o 0 2,^ 
6Jc^bfci^:7 h u^^:^^5^aStR[HlSSi 2 4fi. *Jffl»ft-^; 
C, DSrS{tr«mft-§-C2, D2*Sttfb-rSo 0 3{Oi^L . 
ytm2 h 6 4 l:i. «^®ft■§-C2. D2^S{:f 

X. Sttfb^ixSSlRft#Pii. P12. ...*3J:t/-Y^^- ^ 
-fM%%z\u E12. , . . . 4r09*'«!l«c i oi>'7| h-r.So , , J 



(20) 

37 

iil^f^§15^ n 5/ j5^fi-§-BCLK. /BCLK^ ffij^^-f So ' ' 

[01 531 5/^85 3r*li, ±^\.it:^'r y':/S" 

y:fS 3 9 tm\:^mmf)^m:>tl. 2mtf^>^\3Q(D 

^^^^ v^if^ " + 1" $nSo v^s A 1 . S5 ' 

0, S5 1, S 5 4^^ff UTtm, M^liJ^-r $/':/S 5 10 
[0154] ;^7":y:/S5 5lc:fcv^'r. y^yy VMM ■' 

60 yyi^y hlH«ft#RS035^HU'^/K7>»-&i »JfflIli if 
j'T's 3 3(c^f7'f So Jia?L:fe J: 51-^:^7^5/7'' 
S 3 a-^^T^ixT^S 5 Sd^^aO^gUT^fr^ii: y ^/ 
y r ^ >mmt^nt>in^o ^LT; ^W^^n s;>5^fg-§-CL ' 

lo 1 5 5] &.±<r>Xv\z,mfii^titi^mW^fS^^'r^ 20 
ft -§-REFCLK o>K: ti * ?t I Mftffi Jit^ 0 » r- < g: ^ 

:fe:o wix«cj:t?, ^ yy^if-^ y^i:A^^ Ki-^ z ti^Xt' 
[0156] itramss 3 8 , 4 0 brtt^TiCOfiftW 

m^notKDx. «aiifi(7:)S/hmtt^«pfl[H]8§3 8 ; 4 

0(?:?MStc-e*^ii:r/Jx^<-f SCi:d«"C^So •rnti:> ' 

^So - ■ • - 1 ; ' ^ - i 

[0 15 7] aSffilftDOi; DU, . . . bViiaaiijaSr 

IK- ... «^ii5£P$rfl35^S»i-rS;i t*i»jh-rsr:^;&^r 
*So ?4S:Lyt«iRl8ttV ffi«£Er*)Syi:*!); 51' 

ffiSDOl; Dll, ..;^D?S«@;^^r4^^<*-f Sr iii^-T'^ ^ 

*(?>ffl;^jK?^'«:/ma^i^VDD:&^«j^$KS:g^ 
^•^52iwc-f sr.^35>f #So • ' '-'^ • 

[0158] rt95^^ n^s/^ft^ACLK, BaKkSl'Nfcfi/j^ 
S^raTl*rRI^]/i:0'r. MPflIilSS'3 '8 «r'iE«;&^o?t^fc--'' 5(7 
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ffil^^^-ti-SC^^^t*# So IH*feft^STT^f^a5i5' D ' 

i?), ttfflit«<OW#S^^::- igffi^ o 5^i5^^^W3 6, 
fflJtgl!954 6«otbf^^2l^lc|^«LrSB/^S•rs:l^;&^ 

t-sc^;?)^-e#So ' ■ . . ^ f ^ 

[0 15 9] mi, ® 2:J>jgiH]gS8 2, 8 4^^fflLr 
:^m-§-REFCLK4:&+aitg^L^o CO^/ti^. - 
»IHi£S9 o^5t^{c®jf^^i^rS::^;6^r-#So ffi 

fflit«<o®ftd^'>/ji< /j^syh«>i m»«*s:(a«^stJ 

^;5^-T:#So ^ feic; ^ 3 20^r ixT^S 2 0. S 2 1' 
(7»^T^> *ytli7 7 D 5^ ;?|-V{t-§-RLON555H l^-<Mz' 

h\tT\f^:LtXi J; !9?B»SA«r{B:«-#-SCi:d«-C^ 
So ' • 
[0 1 6 0] ffiffiit®Ogg#SP#Jc:, mi5>^lHJ«S8 2*5^ 

xx/m2i^mm&8 4i:mtbm'^sn\z^mvxWi'iiF^' 

J:tK#BBi5^ D iy:Jrft^REFCLK>Srai;^7L/:i; ro/c^. 

tt:«o-rn6osi^M<^/h^<-rsr ^^5-c^So ^o,^' 

ffil«S{c*5{j'S&ffllt®<olHl»S:i£«t-S:i^}i^T ■ 

#So -m:i. ^^m»^9^t&n. m^o\z.xoxMi¥m'-^ 
s«(75tsHd^8^^orv>s:/i:«>, ^^m(ommzxv+' 

[0 16 1] 7 7??)^PS(7>^Tc^*»J»r*:, ffi^<C7s/'' 

f^lHl^S (t^7 h:3b*ffi)»^^[HlSSl 1 2) 7?>Toyh<75T. © 

SS^«^{fi:M-t-S:i^:i^-r^ So 7 7^;}»I^S{::*5V^^ ' ^ 
r, 2xi;<7 1 3 6<7>;^ r^ViJ^M^^^^rOfitJcR^S' 

9 »*.«PJc*&^{cS?Vk*-^S j&^r* S. ^.toitibv"' 
y y^mmm^<r>y r'^ ^^mmmmi^^^^x . mfaihiss'^-' 

3 8. 4 0lcJ;S4fe«IlS(O«sa}fi^^5£F^{C$ix, ttffi 
lt«lsHS«r*/hPfi{ci-Sr ^jS^-e^So ' 
[0 16 2] yr^>WMmm\z:is\,^x. f^ffl^oj^^ 

>'l5D»PST(?:)tefflit«!Hi«:36^S/M5I{--t-S i ' ' 
So= 7 7«!)JWI«fi«{:iil[*>J::7r>r^-WS«:n*5 ' 
:®-&Jctt:< firfflffflfi4:#<fT5:i^d^-C#So 77> 
7'r ><VpSlc*3'VNT,* ;<7 r>:/i5^M<7>tt2jD0#lc; 

02; ...3&^fifli»:®B(755gj£iftDii:'Di2, ...icr^ntr^l 
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»mn(omj^^Dn. D12. .,.\zj^iix^^t^'^tio -ris, 

Z,<Ditib. 03 9 (a) (w^L/Hj: agJSIfta?^!? '.j 

m^\z.x\)^%^^:^^it -i-cLKi (Steffi {fc-r ^ i 

10 16 3] ^7/:7T-r >'Pfi[tCjo^/^T., 4 h<0.^ 

:^#<-rix/Si®#«-1>, rta5^0 5'i5^fS-§:CLKio{flrffl3&^n 
LTKMt-*: S Ci *B&±-r S r i: So i ^ 

«aEJ:<^T5-i:36«-e^6o n ^ft-§-ACLK, BC : 

ii^-C^So. ... ^ * 

[0 16 4] mc. ^mm<D^s.^»^9^9^<o^s2<om 

OiSr;^LTl^So :i 0|li(E?^tl(75 n 5; »J^tB 1 4 0 „ 
1^, mi(7)^jjfe?g^jc:tt:-<te«i:t:$5ta5i 4 i..,7:7/:7; 
r^^mmm 4 2. i3j:tJ^7:7Mffl)«Bi 4 43&^tii6L J^?. 

[0 16 5] ffi«M:S95 1.4 lliv f^aiJ' n j/^fS-g-CLj 
KI. CLK-K*5 J:UJM*&ft*STT*S(^ , 7r >'ltKS*, 
ftf-FCOMP. ^:7ttfflfcfc»ft#RC0MP,j*5j:t/^J^W' ^IV'^,, 

ft-^TiM$rffi:;jLTv^s. ^:7/:7r'<-vWffl)^i 4 2 . 
tt, 7P'tfc»Mmft-§'C0MP, ^^^^ 5:.>'^{t-^nM.. S;^.; i\ 

ft-^MAX, ft/hft-§-MIN, ^:7^x:7 hJ«#ft-^RSO. *5<t . 

a«M^&ff-§-STT<S:S:«t. "7 :7 >^yHf -§-ren. >^.r^.j 
>^ ^ — -y^/l^ft -§-FEN . :JS ct. U« 7 :7 D 5/ ^^:ty^^' RLON j 

ft-§-REN. -770 >ft#RLON, Sl^ft-^-MAX^.S/h , 

fS-i-MIN. :J3j:TJ«^*&{t-§-STT>S:S:<tv ^^^^^ hj!ll#ft , 
-^RSO, *5j:t;5$lJfflIft-§-Al-DK.A2-:D2*tli;^?UX^^.So . 
[0 16 6] 134 2li, >Ez:^§it®Bl 4 lcOf$*04::^L • 

r^^^So *6:fflJt«si5i 4 iJi.. t^ionitjgiiiii^-o . 

mi^j^^Esss 2, m2^>jg(9]K8 4, 

:77 8 6. i6X.xj^y K—?^ti^<yy7 8.8 7r-r>,. 
tttitfc^IsIKl 4 8.^7 7tt^iit®I5]ffil, 5 q*{S:tr . 

i^5o 7r >r:^teffllt»lHl»i 4 8tt. .#S2>p,s/^fI. 

-&REFCLK*3j:U!p*3ffl^ n !X ^ fe-tDICLKOtttiS: It » . 50 



001-56723 

40,, 

L, 7r ^ :^H:e!/S^ff#FC0MP^ffl;^3-r6[2]KT-fc^ 

So.^7kffitfc«lHlKl 5 0Ji, #BB^ o :/^(S#REFC 
LKjo.i:CPrtSj5:J^ a.5/i>ft-§-DICLKO*erffi4:itlft L, 7 

[0 1 6 7 1 04 31*. :7.r <>^filCffiH:«lHlKl 4 8(7> 
s*j^«r/T^Lri^So r^r-^i^.^iffltbSilHlKl 4 8li,,m 
1 03lffiJ^1^0l4ffllt©![5]!2S9 0^>b^,>r ^ Vi/^iSEsI 
SS.l 0 8.S:l^i^7t[HlSST*>Sa 7 r/< Wiffitt©®!^ 1 
4 Sri, -'V^^^^lHlieSl 0 2ON0R-y— h 1 0 2 cO. 

5/>^l 0 6 (T^NANOy— h 1 0 6 b (OttJ;^?}6^ t> :7 r/f >'tfc 
«jemfE-§-FC0MPSrffl^^bTi^6o . ... 

[0168] 04 4 li. ^yOLmt^^m 50(Dnfm 

Sr^Urt^So 7 7l4ffitb«lHlKl 5 Ott. 2oco,2A 
;tlONANDy- h:6>fe?t-57 y iXT'r^D -/:/0SSl 5 0 ^ 
a ,1,5 Ob, 150c,,150di:, ;2A;^9AND[2ln 
^IQOet.yV v^yr:! s/:/Ih1K 1, 5 0 c , .15 0 

d<DA:*^c^n•t•i^«jgc^i^fc2 A;^3 0NANDy- h 1 5; 

Of, 150g, 150h, 150ii:, ^^^l^^!^ 

^sssi 5 0 j ^r-wjs^nn^'So ^.^ ^ >i/±fife(Hi 

Kl 50 j W:, BlcDl^JS^ISc^^^Y^V^^^lHlKl 
0 8 cOjgjiSlHlSS l 0 8a $rCR»$^®:[H]SS 150k IC®# 

e^x.yt[5issr-^So crp^?^*[e]ss 1 5 0 k li, laaic^ 
uytiijglftDoi, Du, D02, D12, . . . osijigp^Pfl ^ l^— 
^^1^^^ 1 5 0 j f* , XRP^^^ESS 15 0k T»5§5£ ^ 
•tir^tl^as^ P 5/^m-^DICLKi:#ffi^ n {f^REFCLK 
^iSrNANDy- h 1 p 8 b-CS«t, ^^^fS^imi: 1 

ffi^brv^s. ... i . 

[0169] 1; 5/:/7o ix>^lH]5Si 5 0 acoA;^!::^ 

li, P 5/^ft#REFCLK:i3J:tJ^rtfflSi5^ n ixrJrft^DI 

CLK^^^ti^^ixTl^So : 7 y s/T'^P -^.^/iHlSSl 5 0 a 
(Om^y— KN21, N22li, .•eiX^'nNAND^J^'- h 1 5 0 . 

f , 1 5 0 g(7>-p^(DA;^{c«^^ixri^-5o r^y^y.:/ 

7n 5/:/(H]S8l 5 0 bOA*{^fi, D s/^m-§-RE 

FCLK*3j:tJ«^-< ^i^iJ^fe^El^l 5 0 j <OCRmm»mm 
15 0k -CiiJS $ -^tz^^M ^ P 5/ ^ {t-§-DICLK35^^*S 

nri^-So. 7 y 5/7^7 p s/T^mss 150 bcoffi^y- k 

W23,. N24l:i, ^tl't'tlt^tiANOy— h 1 5 0 h, 1 5 O.i, 

5^(75 A* (c»jHt ttr V ^ So 

[0170] NANOy— ^150f'-150i (Offi:;^(7>A 

f-vy y >'5/ft-§-sMPL36^w*&^nri.^So 7y. 

5/7^7P iyyiaft&l 5 0 c , 1 5 0 dl*, ^ti-?:ixlt® 
leSft-g-CPS, CP6*5j:a^tb«ie*fg-e-CP7, CP8Srtii;^L 
ri^So ANDIE35S1.5 0 eli, ttg^,^^ft-§-CP5, CPS* 
Stt. 77 P J^:^>'ft-f-RLON*tii;^?UTl.^S» 04 5 

11,. 7 7ti:«it»iHiss 1 5 o<oW}rf^^ ^ v'r/i^ur 

V^S« • ^ • 

[0171] f^W^P 5^^ft#DICLK<7><4ffl*^#fi8^D/ 
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p 5/^^ft#DICLKicl3»Lr»f^-r5o -rt^fc' 

isb. y-KN2K N23. y-KN22. N24(C . (JfS |^ l^ft ' 

-t35^tii:^^tiS (04 5(a)) o yv t/':f yt2 ' 

3^:/|5II» 15 0b oAJ^Jlcii, CR0#^»:IelS5 it 5 0 k S: 1 

iJSi 5 0c. I50di^. :>:rfa-§^SMPHc|^^* 
LT/- KN21'-N24(7>{t-^«r5t0i2^^. ^rn-t'tttkftie ' 10 ' 
mft-g-CPS-CPS^ LrW^?i-*-5 (04 5(b)) o • ^ ' ^ . 
[ 0 1 7 2 ] f^ai:^' D ^ ft-^-DICLKCOte^B ^ , #0a^ 
D jJ' ft -§-REFCLKO>(4« ; CRB^?^^imSS 15 0 • 

5/7^:70 1 5 0 bl^, n 2/:J^ft-^RE^ 

FCLK{C|^» LrSjf^-t--6o :i07t^J V— KN2i; N23, 

y-KN22, N24{ctt, sv^(ciS!ti <7>«-§-}&5ta;^j sns ' • 

(04 5 (c)) o yV y^y o y^lBl^ l '50c, ^15 

0 d li, 1^ >:/ft#SMPU::(^SgLTy — KN21— N'' ^0 

VXm^-t^ (0 4 5 (d)) o ' . 1 t : 

[017 3 ] P^ffl5^ D 5/^ft#DICLKOft'ffl:&^#ea^ n v* 

sy ft #REFCLKcottffi J: i9 5inr 1^-5 ii-gr, :7 ij 5^y:7 : 

D s/:/I5]SSl 5 0a, 150 bli, t>(C#0B,^ a ^ ' 
fg-§-REFCLKtC|^WLr»f^i-5o r.<Dyi:>5>,'/- KN2 • ^ 
1, N23, / — KN22, N24lc:(^, «Ji^|^Cft-§-}d^m;^^ii^ 
^ (04'5(e)) o y V y':^^^ iyi^\Bl^x 5 0 c ^i' 
5 0dn. f-^-:/!; ^^/(t-^SMPLl::!^*!^-^:/— KN21 ' 
-'N24CO{t-§-«rSt 0 52^;^^, ^:tl^-tlit»^*ft#CP5'^CP 

St Lrmti-r^ m 4 5 if)) o t'.rf«»j 

[0 17 4] ^fc, ■7:7ftffiIt®[51SSl 5 on. ttfflO- 

^jd^CRP#:£!»:lHlSSl 5 0koil5iP#paj;«9/h$< /i^D; - 

-So ^Ur, ^:7n 5/:^^:^:>'{t-^RL0N$r^tt^h-rS (0 
4 5(g)) o Z(DX^\z. 9ywmmmm\z:ia\i^«LW^ 
-a:<oW»r4rv ^AACyii^ >^«c«tfcl5^(H]^ i 5 O^Cfiro ^ 

[0 1 7 5 J 0 4 6J:5:/"7:7>^:7r ^ V*J^a5 1 4 2 0 

»*a^:^.Lrv^So ^^/^r-O-MiSBifflsi 4 21^: 

1 <7?ISM?gffio 7:7/7 T^>»Jt8ifl? 4 8 <offii^'&*6ii: * 
[Hl»l 1 0 ^I^-tOEIKT-^j-So 04 7fi:' 7 7$iJt9» 

1 4 4 coi^Jffl^r^Lrv^So 7:7WJffl}95i 4 4 1^, yy 
=1 V h n— /u 1 5 2 , yyi^y hy i/^^l 2 0 t\ ' 

5'f'i 2 4 ^-c«fiS:^tnri>5o yyi^ • 
y hy y'f'l 2 0i6XXJ^'\yi^y^^mtli:^^ 5/^1 2 4 J 5(7 
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mmwi-vn. %\<r>nvgrmoyiyy \^^^y y^f-izz 

[0176] 048 1:3:, yy^l^ hn— /n 5 2 (7>f**ffl 
Sr^LTi/^-So yy^i^ h n— 15 2 1^, *a;^-&*p-ti: V 
©SSl 5 4^, 5>^lHl*Sl 2 8i:, WftllHlKl 30^:*^ - 
ORIsI»l 3 2 ^r«^$ixri>-5o 5>^[iIKl 2 8, 

m^^i 3 o,"*5j:aoRiH]s§i 3 2[t. mKomtuj^m 

^l^-tOSiSr-fc-So ' M^-g-b-lirlHII&Sl 5 4 td, 0 2 V 

^0.^^•r^B3SLTV^5o Mi^-g^^-frOIS 1 2 6 1 

T-?^, ii;9^m-^FW, 3ii^ft#BW^ffi;^^•#--5^rAND^- hCD^- 
lt«lBaft#COMPOK3l3&^«*&$turvNSo ' 
[HlKl5 4T-li. 3A*WAND^— hJ^ili. :7 r :^lt« 
jS^fS^FCOMPCOf^Sj&i^J&^iX, 2 A^NANOy- hiC' 

^ti^inmD\Bl^^i!t'\^xitmf^^m-^c?s. CP7, 
*5j:tJ^H:«ife*:fS-§-CP6, CP8^«#(c^&$nTv^5. ' 't'l 
[0177] 04 9»:J, m^-^io-^lBi^l 5 40l!if^(0 «! 
»JW<^KI0$:vT^LTi^So m^^i:>'^^^l 5 

4W, 77n ix:i^;^>'(t^RLON:diL U^/U, ttSl^^ft ' 
-?-CP5, CP7355HU^/KDi:#t::, igttff-^BW^gttff 1 
U,' 7:7n ir/iJ^^j-V-m-^-RLONA^L U-^/U, l:i:g^,^^ft-§- 
CP6, CP8;5^HU-</K75^^{:i, xi^i^^fB'^-FW^Sttfb-r ^ ' ' 
-So w^^'&i^iirlsJSS 1 5 4li, 7:7 a j'^S^^t^'ft-i-RLO > 

N, ^>^i^:7 hJffi#ft-?-RSO. *::*:fS-?-MAX, >^r^>'tt: ^ 

g^,g^ft-§-FCOMPd?^ t>l^H t--</K7>^^{C, i§ttft#B i 
W^Sttfh-f^o ^^-S-hJiirtHlSSl 5 4 li. yyvty^^ 
:t>'{S-§-RLON, 7 7:^^:7 MiIR#fS#RS0d5HU^>^U, S 

[0 178] ±^l^it^m^^fi^\Bl^X\t. SiTT^-rXi 
/RESETO«B%lci: 19 W^fe^n, «)»it9:^, yy^Mm 

nnSo • • * 

[0 1 79] is^^K^, ^r-Yv^D^PS. yy/yy - 

6 llC*5lr^T. 04 2 1C^L/C7:7tt«it®im^l 5 0 
li, o iXiJ'ft^REFCLK^f^^iJ^ t3 5,^ft-§-DICLK' ' 

7 :7 it ®M*fS FCOMP H U-^/UtC^n So 7 7 * 

p 5/^ft-?-DICLK*r5ib-li:S»JfflJ;55tTh>nSo f>gSi5^D^ '*" 
-J ^ ^%^\VL^<om%t^1^^^ VI s/r5^fS-?-REFCLKOffitl 
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5/^;^'>'fI-§-RL0NI;JH u-^/Hc^nSo ... . ... 

[0 1 8 0 ] ^^7" 5/:/S 6 2i;i*5i^r, s/iJ':tV . 

{f ^RLON;&^ H u^v'uoii^, MUit y 7; ^ >'IBS^w^^T i 

[0 .1 8 1 1 y^v-^yse 4(Dy yi^y hJill#ft#Rso , 

t^nt>t\.^o nv^y^y- y^fs e \ \z.^ . 

ff-rso -tur, yymnmm<D'ik.,yr,^ ;^^nm . ,^ 

[0182] C(7>||J£Ji0fi^Oi}£«<*^aig^{Ciol>X.. 20 

5 0 ^ r-*^ 7 ywMmm^i^ii.^m^-wc(o^m^^^ 
t. yr-(>^mmm\zis{i^iSL^-»(Dmmti:. m' 

10 18 31 ^^m(o^mi^^9^^<Dm3pmi 

(0 18 4] 05 11^. Blij-JDESSl 5 6 Sr^LrvVf 

-60 mi5>J^(Hissi 5 en. js.i pmmj^mtm-(D2 

^(Di^m^9 2i:^:k.Xy^^o ^k(0^m^9 2,\Z{t. . 40^ 
iSS^STTUc^i&ft-^-sm^^^^^n, «»«-^STT2lc;§; 

^IN. ftlJWiS^STTl, STT2lC|i, -eiX^'ix;^ ^ ^ 1 5 ^ 

6 a, 15 6 b., 1 5 6 c d^SgJBK^^ttrt^S. S'f- . 
1 5 6 ali, fltj|&0^j5)fl9 2(7:>tti;':?iS^0UT, /OUTO , 

-:J^^A;^?«^iN{::Sgfe-r55g^*c*>So s^f^.i 5' , 

tBI«8^STTl{Cttj|&i-'5 5Sf-T-*>So 1 5 6W, ^ 

«k«IVDDOHU^/U.. */cl*M*6fE-i^STTS:«|«9*sW ; 5(7 



, 2001-56723 

44 

T2lCW?^-r-55g^r-^5o ^-J^^ S/f" 1 5 6 a , ,1 5.6 ,,n 
b , 1 5 6 c CMOS:^-< y f-TJ^^lK^tuTlr^^o ;) 
-fs'f-isea, 156b,, 156c (O^^^tl^. ,| 

[0 18 5] :^%Mmm^\t. ^®<o5>^«9 2(07<:hi^ 
«^co:5>Ji)S9 2 0$iJt3ilS^STTli5<fct/«iiPiS^ST 1 
Sixrv^So 0 5 2l:i, ffiffiPl[ffl*S^omii>J?l[HlK) 

I 5 6iSXV^m2^^mm^B 4 mi 3) (DIAHf^^ 

v^$r;^Uri.^So. , . •: . , •v*i:r 

IOI8.6] ro^iSm^TMi, mi^^lHJS^l 5 6:dv.. 

CLKi^S:*^/::^, 4,^5^ n 5/ r-ffi;^^)^^*^^ HSo . j.^ 

-r^zt-v. yymMmm\z!s:sm^j^mBti:»<om»i:i&. 

t/^m-^DlCllfit^m^ X2 y ^ f(EFCLKt (DiHn^^^^^^ : : 
<-r6r..i:T- mK.\^. T7— T6). , ia3{C^bfc5iji£© , 

^^^i&m'ri>:iti>^X'^^. . ... 

[0 18 7] /i^*5, iiid^b^mi o^Mjji^^-cti, ^n..; 

g oiijffil&DOi, D02, . . . *5 0; WA«:lfi: j 
3lffi®Dii,.Di2, .,.<Oiyy htbifi:. ^ti^'tiSivi 
m2^>';7 h^ui;^;;^^^ 6,0,. 6 4\z.x i9nofcfi^'J{co\/>r.;., 

0 5 3{C^-rJ: aiiSI&DOl, Oil, 

D02, D12, , hlbf^Sr, 1 r:>(Oi^y h i^i^y^ ^. . 

1 6 0{CJ: t)fTort> cfcl^ I . 

[0188] >y \^\^i>ys^ 1 6 0 %\ ^^y v i-i^i 
6 0 tm—(ounm^e 6 ^^'k,xmj^^ixx\i^ 

So i^y h 1 6 OJi, NORy— h 6 6 a (D---^ , 

OA^IC, |^«-rS*JiBlH]!IS6 6 .(0O:feiftl) ONAND>J^ 
- h 6,6 b cr>tli;^^diSJgi$ixTi^S;^, *5j;t;«<^-y 
/Uft;§-EN11, EN02, . . . iJ' 1 6 0 a S:^ UT. .• 

tii•t^ ^tlT ^^S^r^ %\->y hui^y^ Q 0 tni&\. ^ 

rl^So . . I : j 

[0 1,8 9 1 jyr. h U^;^;^^ 1 6 Ocptftf^^rffim. 
2,.P12d5H k-^/HC^n, /(^-'fj\^{S^^OZU^t^'L , , 
ACLK, BCLKli, ^n^*nai5fil&D02, Dl2<7>fcb*)6> b^fiX . 

S:S<tT, 3IJRft-§-P12«:W^? LTt^S*r«l[HlK6 6 (On 
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M0S6 6 f jS^^^-v-u, ^>'y<-^ 6 6 c oa;^d^3tWW • ^ 

fS-§-E03*3 J:U^jSlRft-§-P03(:3:H i>'<yH::;i 19 NANoy- •■ 
h 6 6 b(Dtli;^I^H U-^/HCl/^So NANOy— h 6 6 b <^ ■ 

iS*. 03 8 (a) IC;u^LytJ:5«C. [^M^^y^m^^ 

1. EN02, ...rtc, «^3i5S^Dll. D02, i.-JifilSmg^ 

10 19 0] tetSIttfi!0$g^; -KrtBS:ii«)Sie^5! 7(? 

-f*B^Si:rr, 5ltRft-§-P02>S:ti3;^Lri>^»jffli[5jK6 6 • 

OnMOSe 6 d;6^:t>'L. NAND^— h6 6 b 60ffi;^3&^5S»jt 

^/K^/i^So ^ V^^'-t^ 6 6 c(DH\y^MzXy)\' ^ ^> 
— ://i-ft-f-E03*5J:U«3SlRft-§-Pl2liL u^/uic/j^^o 
(om^. 03 8 (a) <c^U:/5iJ: 5{-: rtfflJ^oj/^ft 
■§-BCLKOffiffi36^3g< $;tt«^o ' 
[0191] ^/:7 h uv^;^^ 160 {c; 020 izf^Cit 20 
7 7=1 V h a-^/H 1 8)5^^ fcfi:t?^tt^ftlJ«9ft-^A-D^ t 

>^^iStR;^-f s^^i 2 4 (0 2 6) (i:^SJC7S*So^ 

fc, -yy V Uv^:?^^^ 1 6 0cr>-r^>— ^/Uft-i-ENU. ENO 

2, «^ii3Sg^DlK D02, ...(CiE««*&i-Sr ^ ' 
;Si-C#7t*>, iijlSIJfcfi^tt-fklBJSSS 6 (09) X^'^mXZ.fi 

6. ^ 

[o 1 9 2 ] ±32l!L/cimi<^^lt?10fig^J^> 0 4l::^L' 
fcj:5<-, CRB#5i:?S:tslSS4 8 d. 4 8 e Sr^Kffl UT5iJ£' 
^DOl, DU. D02, D12, . . . ^«^S: Lyi:0iJ(COl>Ti&^ ' 30 

v\ iiffiSJ^J. ttrfl[H]^3 8: 4 0^jE«{cSi#^ii:^' 
[0 1 9 3 1 05 4 {ZTr^-t^m^ 1 6 2n. Xtii^-^i • 

$iXTV^-5o 0 5 5 {C;o^-t-iijS^ 1 6 4 li'J 2'0(7i)CR^' 40' 

3£«[His&i 6 4 a *ii:?ij{csaiBLr«fiR"*ttrc>5o ' 

[0194] 056 IZTTi'tj^MSi 1 6 6 ti. CMOS-Cfllj* 
2O(7>0R[H]SS (*fft^(7)AND[HllS) ^ i 6-6 a ^',' 0^ 
RlilSSl 6 6a (0:^-^-r) Icffil^^ iX}tpMO ' 

SI 6 6 b. 1 6'6 c , nMOSl 6 6 d , 1 6 6 e 'irV pMO * 
S166b. 166c *3j:tJ^nM0Sl 6 6 d',' ' 

1 6 6 e coy- Hc«§j^^n/I:^mffiiRi 6 6 'f 16 

6 g ^rwia^nri/^^o v-^^;^^ i 6 6 b^-i 

6 6 e\tm.^t LTf^fflL. ORSKl 6 6a eOffl*R)g ' 
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[0195] 1 0^1*?gflgr-|i, 0 1 0 IC:^ 

Lyi:J:5(-, y- ^ n ^ ' 
<*«LTliMfHl!i&3 8Sr?I^^U, V^J'ft-i-C^fra-CNT 
ocom «t «c C fc ttffi ABCLK 4: L 7t fi^'J ic O V ^ r ^ 

EAT, ttPaiHljSoSiJ«?:»«^fl?iJS:^-r* 05 7lc^l 
•fliPfllsIKl 6 8fi, jeaaSiR 1 6 8 a ^ , ^SSfiKi • 

6 8 a*>b^?^^n5mjffi«r§i#ft< y- h*SoS?i^»' 

4 OOnMOS 168b, 168c. 168d: l68e ' 

OnMOSl 6 8 f ^S:2^a«Si, $ fej::, 
jBSUfc2oco^i&fiitIlH]5Sl 6 8 g. 1 6 8 h ^^Ib/J^ 5 ' 
^tbifil'IfflSi 6 8 i *r^ix.r«^S;$i^rv^<5o• nMOSi'6^ 
8b; 168c. 168d, 1 6 8 e dESi ^ tlTV^S 
y- hi|i<7>ltm«:^LTl^So nMOSl 6 8 e. ^ 
168d, 1 6 8 c, 1 6 8 b (Oy— hClti. ^n^'tl*' 
;^ 5^ V>$'ft-§-CNT3-CNT0^5«*^^nTVN-5o nMOSl 6 8 ^ 

jseaSl 6 8 a{C«SiSiX)tV- KVK V2«:: ^n%ix«- 
ffiltitlESS 1 6 8 g ; 1 6 8 h 5«*ifevSS(Cff' ^ 

M^?n;ftnMosoy- h tc«jBg^Fnr».>-5; * ' ' 

[0196] ^l&iiffiffl 1 6 8 i (Omtitt. ^ttiifflE ' 
»**b3fc5^<s':7T 17 0a, 170 b{::«Sfe$nTt^ • 

^<yyTl70a. 170b (Dmtifi^^n. [^Mi^ 
iXiJ'ft-^-CLKI, /CLKI:65£li;tl^nTl^5p *iP5lUSSl ' 

esxits ^>>'^ft-§-cNT3-CNTooS[;^#i:ftcjcr.cr 
y — KVK v2(7)aEE*^^<bL, ^mm^'^^^ 1 e s & ■ 

■^ACLK, BCLK (^/Hfi/ACLK, /BCLK) OPflJC^ftffl ^r^-r 
^» f^«I5 n iJ^ ft ^CLKI (ifctt/CLKl) t^^fit^H 

[0 19 7] C(7:>«Fflls][^l 6 8li. 0 5 4{Z^\^tzm' 

f^'T^Z.tt^X^ 05 8«c^-t-MP^[HlSSl 7 2l:i, 
y— hi|il36^«/jM9 , tii*355SVMc:«jBg^ix>t4o<OCMOS 
;^>rjyf^l70a, 172b, 172c, 172d*:2 

ilMS^r«fiS;$ttrvN5. CMOs;^-< s/f^i 7 0 a ,* i'7^ 
2 b; 17 2c, 1 7 2 dtctatt^nri^sis^^f^r y 

- hitI<Ofcl:^*r;^LTV^So f^«5^ n 5^ j5^ACLKd^e<J*&^ 
ix6CM0S;^>f 1 7 0 a , 172b, 172c, 17 
2 dtt, ?>^^j?^fS-?-CNT3-C3^T0'CMtHl*nT<.>5o' 
^iJ'n 5/^fBCLK36^t«J*&^nSCMOS;j^^ ix^l 7 0a;' 1 
72b; 172c, 172dJ:i, :^y<—^ i:^l.X^ 

?>i^i5^ft#cOT3-cmdos<E»a-c»j^$ixTir^So « 

PfllelSSl 7 2**iba*$iX'5rta5^^ o 3/i!^fS#ABCLK • ' 
fi, >^5/:7r4 2 (*/:if^4 4) izmi^^ixxi^^o 

[0 19 8] ltfflI§I8Sl 7 2^tt, (3W0Sx^-f ix^l 7 6 
a , 1 7 2 b : 1 7 2 c * 1 7 2 d l^^m^Cti 
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t^. F^ffli^ D ;/^{S-§-ACLK. BCLK yiitt/ACLKv /BC . 
LK) (Offl(::«rti^=tt-6rtfflJ^ n j/^ft-g-ABCLK (STi.;. 
li/ABCLK) 3&^^fiS:*ix-5o rtW^^ n s/^fS-g-ABCLK.{*. 
ytli/ABCLK) (i, ^<iyyrA2 {^itit 4 4 ) > IZ^f^ ^ ^ 

[0 1 9 9] _ba?u^«i<7>|gJ£^ffi-cii, 2m^i^:y. 

^\ZQ^4\^y hr«^Lfc^•Jlcol^r^-<;r::o * 

li. ttraiHlISS 8, 4 OOffitilfiS3i[<7)«Stc-&^-ii:T.-. ^ 
2 ii^C^V^ 1 3 6^6 5' h*fcl:i 8 5/ hTfll^L 
rt>J:v\ ±a!L.f'|g 1 o|IJfejf0^T-l:J. !il7*5j:u«ll • 
8IC;^L7t cfc mi. B2;^-r 5 8,6 2 - 

*CMOS;^>f 5/5^7 2 a-e«fiS:L. affil9:*T?fe^$n:fc« i 
^t^fi:m&<Op nv^ ft#S:1ira lilK 3 8 , ^4 0 Icfift. i 

^nS<>OT-{i?:cv\ C^«J:t.l:f, H 5 9{C:^-r J; 5 : i 

>f s/^igSS 174S:^D5^^K^ ^ 17 4 a ITf « t 

/5)tL, jxf^tHlSS 1 7 4X^WL'^t^fi1SiYr^<r>^ XI \ 

So . , / ;).. '. V' i'' 

[0 2 0 0 ] i^b/c^l O^MJ^^TI^, n 
5/ ^ ft-§-CLK, /CLK}6^WJ&.^ n^DDR-SDRAMlCiSffl L^tW v 

K(?>^35^«*&^ix-5SDRAMI^iSffiLTt><fc^^ .^6 1*5J;. . 

true 2li, ;4s:%5^$rj®^ LfcSDRAMOiJ^ n 5/ ^^ijt^tI5,..f 
1 7 8*5j:t/3gMi5^ n 18 0 LX^'^-Sp : 

[0 2 0 1 J 06 1 {CifeU^T, ,SDRAM-Ctt> o j/jj^ff- i ^i?. 

8, /^s/^T 4 2(o;^f}6^j^iS;^ixTv>-5o i^M^ ^ y 

±fSM \ 8 Oli, f^a^iJ' n 5^^ft#ACLK. BCLKO;^«rttl : 

J^JLTI^S. EI6 2{C*5l^r,. jlJglfil^Sl 8 2CO*iiJ£ 

IftDOl. DIK D02, D12. ...li, F^SR ^ n 5/ ft-^CLKO 

1, CLKll. CLK02. . . . CO^^SrtH;*? LTW>S^- 

^lHlS5l 8 4li, I^SB^ a 5;^^fS-g-CLK0K CLK02, ... , 

COV^-ftt**<^f^ffl5^5^ n -/^ft#ACLK^ Urtb;tlLrv^ . , * 

So m2^^ j'^lHlS^ 18 6 1^, ^n^^ . 

K CLK12, ...Ol^•ri^:6>^Srrt^J5^ D jJ'ft-i'BCLK^ L» I ^t? . 

rffl;t?Lrv>So ..... 
[0 2 0 2 ] Jb^L/cmio^m^fiirMi, 

ffiLrtJ:!'^ *:«?^*rDRAM(0;<^ y ar^rf^ 

I^Jfe^Si-eii. mi^^iSlHlSS.l 5 6(wCM0S>^-f.5^^r?g: 
fifcStlit:^^ iyf^l 56a, ,156b, .156 c Sr« 



56a, 156b., 1 5 6 c <?5^ t) «X.«rfif 5 ^'H-Ot^ • . 
3E*ixSt>0-rtt*l/V myLM. IS14>J5)(5IK1 5 60 0 

<l:0SS5 6«r^«ilcS)^$-ti:rm«S;t?S:ffiM-rs^i:: ] 
d^T^So- . « . • • . . ; . . i . • • -J 

[0 2 0 3] ^fc, -^s/-:^±(c, y^^mm-t^ft v 

XT«iS:byS:4i'&^l^«(^^m^f#6r ^d^-C#So' 

i5'^iS»{cj^;i:r, SffiJbr-#Ra^ n s/^refclk<^w^7 ^ 

[0 2 0 4 ] C^lS-C^^^^KI^T-f^J, Ell 2{C^L 

:/5:<t5«-. ^^-tli;bz<s'>^r 8 6*5J:U!^^-A*>^5 

i)^h..^^-?<ti^<yyr 8 8(?D;^Sr^^-rs:ii:T*, ... ; 

So #>SVMi, A*-'<5'7t 8 8co;*^$:*tfflL,. r 

#0^^ D 5/ :5^ft-^REFCLKlC^ iy^lH]SS5><^ai3i£lH]S8^iS .... 

[0 2 0 5] ±^U7tm3<O||Jfe?i0tgf Ji, mi5>;^[H] j 
I^&156lC;j^-fiyf^l 56a, .1 5 6. b, l 5 6 c ^it ; 
x.ytWl-ol,>rM'</t:o L;i>b/j^}6^t>, *«Kli3&>*^S . 

[0 2 0 6 ] ( 1 ) 2 ie«co^iS#*aie]SSt^*5 v 

«.irs^«»*8ll2]»o..::coii^2S«:*a®K-cii, *J 



(26) 

49 

{0 2 0 7 1 ( 2 ) fSjRig 3 IB«(OiiS-^{**8[(51SSlC*i 

[0 2 0 8] (3) IS3ftil3t2«(Oit£«flt*aiHJII8lC*5 i 

2 ii^t; * 1 -f oiii)D*fcl4M'> UrrttB^' n J> 

[0 2 0 9l> (4) fS*il4fBtt«D4^^{*A8[Is]*SIC*i 
*Tffiro2 fs/ ^f•o)tm, K2jt;*!>i>j5'iSrl-f ! 

[0210] (5) l»])tiR3 8B«ro2|£^{4:^aiB]%(r»3l 

t^T, fliif2*j'^(5]S8?i.- flfilH?»lfi9SicJ;!JflfrSa2ii;&!> : 

[0 2 11] z.<r>ii^mw%n^nxti:mim^i^^ 2 > 

teti^rl^ i:^*(SU::|fflS-t-5 i WJ»lEl8IW:. 
f^lslS8«rftiJ?9U,- mi ^'o s'i'ft-g-Sr, ||2 i5' o s^^m- 
■li-S:ai*i-i5l»tSlclB«t-5»JrojiJSia:*» bffl*-*- ^! 
5." i«>fc«)/mi 0 5^^r(ff-)|-rottffl!6tm2^' ns.^r:!- 
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50 

^t•&o>ffitaJ:!7xi^•c^^<5^:#lcl4, mi ^ B y^fm-^r •', 

iOiiJxS. mi^'B5'^'{g#Oflrffl!i«m2^'B5'^'(t 'J 

■^ro-fiffij: t?3gnTt^5 ttiifi, mi B ^^'{t-^(^i •.. 

*ic«l4. •>'f-lHlKl::J; I7m2 if B s; :J^ft-§-(0{iffij; .i 
•?jitf. m2^'B y^rft#|j^{t;L/£i\ rtWi' B 5'^': •• 
fS-S-iOflrfflW:. 2i8* ->v^*«*::*:flaoi:#lc:i4.- mi' 5 
^' D 5'^'fS-^tm2 ^' B ft -^-trottfflogg^ ^- 
iyh-fMi\>m2 n y if m^m\ZhZ>. Z.<r>ti]^.^M':? 

:^ < Sfki- s 1 14 * ^ -r* tofe . ffiwse t IftMlg - 

[0 2 12] (6) l«*il3ffi«©ij£^fl:^aSKJc:*5 ••• 
U;' flEm2^B 5'^' BUfami^B s^^rft** ' 

[0 2 13] :L<r)^-mW^fi^^X\-i. SSISISJ:: J; •? 2 iv 

5^tH]|{s«r$ijffliu m2 a •yi^m^-^'mi i> B s'^'ft-^-- 
c«oys:«>, m2^'B j;i'«#otttB!Simi^'B5.^rft#-:i 

OfirffiiOiiAyt'V^S m2^'Bs,:}'ft-§-Ott ' 

till. ;^'r ^^!h}8S{c J; «7mi ^' B y^ft-^-otttiJ; f?:^ ; 

iitvs, m2^'Bs-^'ft-§-(ott«i6?mi^'Bs/^'ft-§-<^ 1 

tefflJ:«Ji8nTt^5i:#lc«:, « 2 ^' b iJ^ (J -g-ioffiW 1 

Id, ;^'r s'^ESIiJ: tJmi ^ B s/^'ft-toftirffij; !?iS o 
tf. mi ^' B s'^'ft-f-IJ^fbL.^tv^ I^SB^- B s'^'ft-t '• 
•Ottfflli. 2ii;* i'i^iJ'iJiS/hfilwttlctt.' mi ^ B r 
S'^'(S#tm2^'B5/^«^i: <75«r« <^ B3« A'*>h> f> • » 

-rstmi B s/^'ft-f-iayiijjs. ^bc^'b . 

BSjh-CtS. • ' ' . -• 

[0214] (7) l«*JMlfB«Oit£iS{*»S[laISHc43 ! 

rai4, sti^'B s,^rft#roj5)}wic^feq^-ar-ri5i— efcsfc "■ 

[0 2 1 5] • (8) W*ig2|E«roi|£8J«:*aiHlKIC*J =■ 
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*3 J: VSlrtSU 2 ^' B ^'ft-e-co«-Sct>±A« ») JWRB<?5-S|5 . 

-i5-*5 J: VIS 2 ^'.o s'^'ft-§:0«-i£*>±«« t).}MHIw-«iJ:fc ] 
[0 2 16] (9) |g^iSlfe«(??i}i2S(*^aiHlS8{C*5j 
aiHlSSr-14, @3filH]SSlCl4, MiCLfrSjR^ffidm^^, 

[0 2 17] (1 0) t«*illie«W*«{**«(HlIES{C] 
[0218] c<7?iK-#^*AaiHlBS-CI4. tt+ltfclSlE*??^*^! 

(11) ±ia (1 O) tEtt<75iH.ja[<*^a[5]SSJC*3V-r, 

5*««£*a[g». - , . . I •• ■; ; '1 

(12) «s^isifea<^i|tiS<*:A«(Hissiciovr,. Ktit&i 

Ct«:1#«i:-*-5¥i»»*«lHl». . . V , •^• 
[0220] iOi|£^#^g[Il]Sn?.J4, S^^'By^'ftj 

a yi^is-^i^ijii^^ix^o r oy^*,, iesv^jsiisafcosfg! 
iJ^ite < *s m«,m:t).4r{a«i:s t ifixi 5.. v ,,. 

[02211 (i3)±iB(i2) nmff>^mi^M^^n so.. 



**gB2 001-56723 
S2 

ribf^SrM*&U, 3f3£o^'B5;^'«5:^jc. ^iii'ix^m j 

^nfcffisasfisjf B y i'ft-e-teit/sfiiartaijV b ^ , 

[0 2 2 2 1 C<7)^^{*ma(H]SSr-|4.,'(4ffltfct5E«!OS*&,; 
<Offitt{|iS:S«*-Cl(if^«:IB*&L, 0f5£«O^' b s/^«:« ... • 

hsmf ti yi/ii^tfyMi^t^yi'is^tntfLn<o-rii , 

[02231 (i4)j:sa(i3) n»(o^m»Mfi^ 

ss^;l:fc^^r. ^tEm^<oif u y i^ mi. mmi'oy)rm, 
^<om&mzi£^cxstm-^mxhi>:iti:iii^mi:-ti>^ i 

SB^' b yifm-^-<Dmtl^mi^-r^t.X(r>ir b y^' . 

, ! ■ :• . i .1 ; 

[0224] (15) ±12 (13) td.m.<r)il^mi^MfiSi , 

^mwMm^^x-tt, hi' u yi^^<D^mi:n^ i 

tT5r i . ( • .1 

[0 2 2 51 (1 6) Jiia (1 3) IB««73^^«:*8I[sI, 

»«) lc)fi:i:Tta-Xt«?ter-f<Srtf. ffS^^'B ', 

[0 2 2 6 1 (I 7) ±.ts. (1 3) te.m<^^mw^mm\ 

^gilHlKt?l4, m'&<Oirnyi;^<r>WL'S.i:nbfkmm4. 
«^4:.S««VD0*/i:tt«ttllVSSlC«lK-r5 C t "C. Bf ; 
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[0 2 2 71 • ^ ■ 

y^fn^tmm^ ^ y ^ t <Dimit^i:'^\^iEi^ ' 

[0 2 2 8] MffllalsaSr^tfflU'Trtai^D jsJ^J^fS^Ofifc J 

^3&«-e#So ' * • ' ' 

[ 0 2 2 9 J If 3 (D^mWMn\BimX\t , 'ttffiPS ' i'^? - 
95 iJ' r:^ y ^ m^-lZiP y ^ ^ Z: t ^\^2tXt ' 

[0 2] *^5^o^«<**«[5]SI(nmi<7>3llft?^ffi{c:*5 
[0 3] mi(omM^ ti y^MX 
[04] m3<r>jS}&^i:^-r\B\^mxh^o' ■ ■ : 

[0 5] 0 3<7>mi^>'>^ h L^i^:^t^^^-r[HlSS0T-*> • 
[0 6] 0 3O||2^^:7 h u^^jP^ t^S'^r^-f IgSS0r•i»^>• 
[07] m3(omi::^^ y^^^^^'t^^J^Xhi>o 
[08] 0 3OSS2:^-f s/^|5lK«r:^'r0iS0-CfcSi' ^ 
[0 9 ] 0 3 (Dmm^f^i±^t\Bli^'i:7r^i-&^mxh^o' 

[010] m2(Dmiim^^xxf><yyri:7r^'ris\'^m 
[011] w^^»<o7^ti&j^tmjoi&mti:7^'r^^ * 

[012] 0 2O^tSit®[^$r;^-r:/D ^y'^0t*^><5o 
[013] 01 Ocbmi^^JSlSK^jit/^^iJ^j^iaSS'Sr- 
^-ryn s/^0-efc-5o'* ■ * i . ■ ^ ^ so 
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[01 4] 01 3(7)^jg*§^^-riHi5S0r-^6. . 

[015] 01 3<75^>igSoS;*:6<3/j^Si^^«:.T^-ri5'^^ •! 
V^^H-CfcS. ' . ' • • " : 

[016] 01 305>®«OS*:ftfj/j^«if^«r/T^-f^>r ^ 
Vi/0t»fc5o= ' 

[017] 010 Offitilt®lHlSSiS:^-riHlS80'r*?Sp 1 

[0 1 8 ] '0 1 (Oyyyyr -< i^#J»S!5Sr^-riIK0^ 

So ' ' ' ' ' ■ ■ ' 

[019] mi B(Dm:!f^^t>-^^i&(Dmif^^'t'mmi^^ 
mmxh^o 'J ' . 

[020] @iiD9ymm^^^7^'r':^tiy^mx^'' ' 

[02 1] 0 2 oo^r^av hn— /U^:^i-[aISS0-t'*> 

. . — ' ; • • 

[0 2 2] 02 lO*i;^'g'*5-drI5l»<^>»f^«r^-t-Mfflltt - 
fil0r-*>So ■ ' 

[0 2 3] 02 0<7>^:7 3>' h /K7>»lf^OtaS^;^l 
-r^J^-f ^ >'^0Tfc5o ■ ... -v::. 

[02 4] S2 0(O9 7^i^y h9 yf-^Tri-rm^mxHi^ 

[0 2 5]' 0 2 0(7)v^7 h*fpl7 y^^^'t\3\^mXh\ 

[02 6] 0 2 oou-:^;:^i^51IK:^-< 5'^Sr^-MsIS50 • 
[02 7] 0ico:7T'< v*Jt995«r:^-r:/ci 5/iJ^0r-fc i 

[02 8] 0 2 70:7r^ ho— ^b4:^i-(5ig80/V^ 

r*>So • : . . 

[02 9] 0 2 70:7r-<>'='>' hn— yKD«jf^4:^i- ' 
»J«H^lII0TfcSo • \ ' t . i.l 

[03 0] «f i(^I^J&Jgfig{c*5<t5<fl:ffiWSE<?:>M»«r^^'' 

[03 1] Sl60||J£?^telc*5{j-SffifflPSo«]S8R« 

So ' 

[03 2] mi(^ll2fem^lc*5(^s:7r^>'110SflffiiS(^- 
[03 3] |lio|ias^18(c*5«:ts>^r-<>'«3JWWfio " 

[03 4] ^i(omm^m\z:}o{i^^yyyr^>mm'' 

0»J®^;^-r:7!3-^^- h^fcSo 
[03 5] »l<D^J6?i0«IC*5ltS 7:7/7 7- 

[03 6] 0ioM*sft-^ii*«<o»)f^^-T^-r^5^^^>" 

^0T-fcSo ' ' ' 

[0 3 7 1 01 2 <7>iiLmtmmx<D^^ n 5/ jJ'ft-e-Ott 

[0 3 8 ] m 1 O|gJte^ft|C0 7 P'^DMPiSP^tCio*^ SF*D 

KW0i?*So ' ' • • • I 1 . . tM 
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56 



i 



[gi3 9] ^i(Dmmmm(DyytDMmm^\z.:i^m>2 .j 
im4o] mi(Dmmmm<Dyr^>tDmmm<ojsLmi:i , 

[04 2] m4 1<r>{lLn\tWi%i:7f^'t^^yi^mX'h 

[04 3] 04 20:7 r-f >'ttffil4:«[5]»Sr^-r[sl!S0.' vyc? 

[04 4 1 04 2(757 :7^a:ffitfcg5lHlSS^:^-r®SS0r-*> 

[04 5] m 2 O^ife?1011{c*5{t -5 5 It® [alilSo ' ; 

[04 6] 04 1 (75 vVx:7r'Y :-'*J«9WSr^-t-[sISS0 

[04 7] 04 l<7?7 7'»Jt»ffl5*r^-flHlK0T-fcSo 
[04 8] 04 7<7>7.:7=i>' hn— /u^r^:t-(5iKEir*> 

^ J I ^ 

[04 9] 0 4 SC^m.h^'^ir^'^m^tDWyY^iiTV^^mnV^ . 

ffi0'r*>So ' 
[05 0] m2(7)||J£?l^ffi(c*5it SffifflPaE<75MffllSr^ 

[05 1] :^^^(o^mwn:nm^(o%3ir>nmmmz. 
[05 2] ^3<ommwm\c^^i^^iLnm^mm<r>% 

1, m2^jg^(/5lif^«:.i^i-^5'>r'^i-:J^0T*fc'S^ 
[05 3] mi. »2 >>:7 h ui;^;;^i^«rlofc*.i:Wfc,:^:,,^ 

[05 4] 'Mm^<r>%^(Dm^^'r^kmx^^o,\ 

[05 5] iijilft(^JSUOfi?'J<^.T^-t-(2]SS0Tfc^»oV:.[: 

[05 6] 3gs®(7>sijoffii*^'i-iiii»0'r?fc5o 
[05 7] ^f&^^(D%\\(Dm^7r^^^^mmy^^^y^ 

[05 8] Mr^lHlSSOSiJO«r.j^^t-lHlJS0Vi?'5o' 
[05 9] Bi, m2;^>f 5/f^®SS'(75SU(r:)«^'J^^^t-®5S'^ 



3 2 M*fem#|g45S 
34a. 34b n /<yyr 
3 6 5ii£i5' o $/^^fefiS;9l5 

3 8,40 *iFfl(slgS 
42,44 ^^yy T 

4 6 <4ffltt:tiffl5 

4 8 7 7/:7r -O-MfflifflJ 

5 0 yymm^ 

5 2 r ^'ftWSJ 

5 4 iiaifilK^- ■ i • 

5 6 mmWifS{±it\sl^ ' 

5 8 fSiy^^ iy^lHlSS • ' 

6 0 ."B'li^'y Kif 
62 iS2;:^>r jy'^Iil^S' 
6 4 ^2>^y bi-i^y^^ 

8 2 iSl ^^J^ESS 

8 4 'm2:9'jg®SS ' 

8 6 y^-tii;b-'<5'P^r 

8 8 V^—P<t}y<yyr [ 

9 0 tt^atkftlHjss I ; 

9 2-}>^g«. : i 

118 ^yravf^n — ;u 

12 0 9y-yy h ^ 

li2 2 v'P^ h*-ffi]7 

124 ui^^y^^mtfiy^^ 
i3'4 '> rV>'=»>' /u. 

1 3 6 2x1^ ^1^1^. \ ' . . . 

13 8, S::^*/h^^til^'' . ' 

14 0)^05/^1 
J(7 14 1 ; ffitBitSfflS 

. |i 4 2,' yyxyr^y^ 
•14 4 7 79JiSiSP : ... , 
• 1 4 8 yr-C vfirffl tkWiHia 
i 15 0 7 7ffifflfcfc«lH]K . ! 
i . 1 5.2 , yy=i :y h u — 



■I.'.- t 



1. , 



.:i -5 6 

15 6a 



156b, 156 c' y^ 



16 0] ai]iilftcoS»Jt^C^'J^;^-t-[HlSS0r-fc^o 



[06 1] ^^PJ^rSDRAMlCjgfflby^cfiTilSr^-r^^n 5/^5^ 

0-C*?So 

[06 2] 06 1 (7>iSffi:5^ o 5'^±^ffl5S:^-r:?^D 
0t»^S, 

[06 3] ti§*(r>*3S#m«Is]SSSr^T^-*-:/a $/i5^0'C*» 
60 , . .^.^.^ , ^ , 

[064] '^^^^<n^ n 5/ ^ft'§-(DttffiPfi(DW»«^^^ 

[06 5] 06 4(w*5<^5mil«fi^(^iS?ift^^^ 

[??-?-<^ittig] i ■ • 

3 0 ^ n j/^i 



5t? 



A, B, c. Dj mm^"^ j .. 

A1,^BK\C1,^ Dl, a'2, 82, C2, D2 M^BIff-^ 

ABCLK , /ABCLK 95 ^ n > ft 

ACLK, /ACLK, BCLK, /BCLK rtfflJ a ^ ft# 

CNT3, CNT2, CNTl, CNTO J^I^V^fg-g- 

CLK, /CLK ^ n 5/ iJ'ft-^ 

CLK-K,v /CLK-K . d y ^ff-^ 

coMP fcttai^sft-e- 

DOl, D02, 003, D04 aii© : 
Oil, 012, 013 iijdS J 
DICLK j rtfflJ^ t3 -j/Xt-g- . . 

•FcoMP 1 >r vjt«ie*ft-g- * 

FEN 7 T V > — y/Uft # ■ 



I 
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MAX M:Xit^ 

MIN WcA^it-^ 

RcoMP 9:7fcfcis)emft# 

REFCLK #08:5' p y ^ 
REN — ://Ht^ 

/RESET 5/ hft-t 



58 

RLON ^::7n 5/^^;^>'^t■§• 
STT gH*&ft-§- 
TIM ^^^l^if^% 



» I- 



; tailSSfll 21 

fsiistt] [ius^s] 

I.. 



26 



/ RESET-* 



CLK 
/CLK 




34« 



/CLK-K 



30 



36 



A1.Bi.C1.01~ 
A2,B2.C2.D2 



ACLK 



BCLK 



ABCLK 



/BCLK' , 



CLK»K 



50 



MAX^ MIN 



RSO 



r 



-CNT3,CNT2. 
CNT1.CNT0 



-*-CLKl \ 



.-/cm 
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COMP 



TIM 



' ' 101 21' 



4 6 (ttffiitlftfiP) 




I" i !-] 

I * i ! :1 

• ' » K i- 

I ■ > IJJ 

{ 1 1- !•-' i 

I . ! •! .'1 
,J 

( ' 1 Tm! 

1 .1 IM) 
I • • :1 

[ . . J 

. 1 

{ • • . 1 
i . .: r-ji 

• : . ; i 

• • • . : i 



> t < 



:1 
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[03] > 



CLK-K- 



/ CLK- K-;|*L^ 



ENOIj 



E 



B1 



A1- 



E01 



CI- 



D1- 
STT- 



; EN11 



D2 



A2- 



ojcyj :^ 



EN02 



■ E02 



CUCO^f 1 CUCII^f \ CLKDS 



•EN12I 



P02t ' 



I i 



it ?u 



:ei2 



Eoa 



/CLK09 ^ 



66 



1 — ^)S»S5tt<bBft 
•:aclk : 



5& 



post 



P12f. ' ' 



90. 



/ACLK 



BCLK 
-■•-/BCLK 



[@4] 



48b 



IN CD 

(CLK-K) 

EMcz)— [Sex. 
(EN01) 1^ T 

/INC=>— 



D01,D1 1 .Da2,Dl2,^.(SS»), 



(ft. 



I 



:ti — cD/om- 



tC^V^^ OUT ' ' 



48c I 

I w... . 

! - I. 489 ] . 



! I 



> ».»'*» 
[0 5]* 



6 0 (Kl ^ ^ 

^ P06 B>e P05 E06 P04"''^S4 "PIO 



STTo- 



A1i=>- 
B10- 



cio— H- 




(32) ' 
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6 4 (m2i/7hUyx^) 



me] n 
»2 2/7 hui;x^%flirEi»a 



P1B E16.,P15 E15.- P14 E14 P13 E13 P12 E12 P11 Ell 

0 Q ^^i^n 66n:^< n 66i .n een. fi 66n n 



STTO" 




imi] 



till 



66 



70 



P01 
CLK01O 



° — 



P02C3— 
CLK02i=>- 



poao- 

CLKOao- 



5 8 (161 :i'f«' 

N 

72b Jg 

72a 

ACLK 



Q-f 



P01 o- 
/CLKOIO 




'/ACLK 



,.1081 



6iB i , 



P11 c=>- 
CLKIID- 



P12 0— 
CLK120- 



,8 2 (iPi2;^-fV^iatt) 



Z2 



P13C=>- 
CLK13i=>- 




70 



1 I 



OBCUC M /CLKIIo- 
■| i i P12C3— 

/CLK12C3- 



f: !j : 



, i| U - l 



PtSO- 



/cLKiao- 



72b , 



Z2 



72a 



-D/BCLK 



(33) 



<#M2 0 0 1-56 7 2 3 



[119] 

EN12 EN03 EN13 EN(M EN14 EN09 EN1S 



( [025] 



122c' 



122a 




1 2 2 {"^yvurnvf-^ 



Mia 



ACUCc 
(ar/ACLK) 



— ^ 




"■Er.---j.*r-----.r.-----.:i 



24d 



VDO 



R4 




, ^v.::.-~:--.---'.v.y.-.'-r^ 



3 8. 4 0 (liMgltt)' ^ 
42. 44 OStfyT) 



[011] 



IBCLK 
(or/BCLK) 



>CUQ 
(or/CLKO 
60a ^ t 



: ,.1 
• *"* 

iii 




[013] 

fll1«AglBfi«l:tffli2^JIISItt«qtf 7a<y^ia b2 (ffld^jmsm) 





OUT 


STTI 




8172 1 W 


/OUT 



IN 


ovr 


DREFCLK 








am 
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